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(57) Abstract: Benzimidazole and indole derivatives of 
the formula (I) that act as selective modulators of CRF 1 
receptors are provided. These compounds are useful in 
the treatment of a number of CNS and peripheral disor- 
ders, paniculariy stress, anxiety, depression, cardiovascu- 
(') lar disorders, and eating disorders. Methods of treatment 
of such disorders and well as packaged pharmaceutical 
compositions are also provided. Compounds of the in- 
vention are also useful as probes for the localization of 
CRF receptors and as standards in assays for CRF recep- 
tor binding. Methods of using the compounds in receptor 
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5 BENZIMIDAZOLE AND INDOLE DERIVATIVES AS CRF RECEPTOR 

MODULATORS 



Inventors: Stephane De Lombaert, Ping Ge, Raymond F. Horvath, and Taeyoung 
10 Yoon 

This application claims the benefit of U.S. Provisional Application Serial No. 
60/238,713 filed October 6, 2000, the teachings of which are incorporated herein by 
reference. 

15 



FIELD OF THE INVENTION 
The present invention relates to novel benzunidazole and indole compounds 
that bind with high selectivity and/ or high aflBnity to CRF receptors (Corticotropin 

20 Releasing Factor Receptors). This invention also relates to pharmaceutical 
compositions comprising such compounds and to the use of such compounds in 
treatment of psychiatric disorders and neurological diseases, including major 
depression, anxiety-related disorders, post-traumatic stress disorder, supranuclear 
palsy and feeding disorders, as well as treatment of immunological, cardiovascular or 

25 heart-related diseases and colonic hypersensitivily associated with psychopathological 
disturbance and stress. Additionally this invention relates to the use such compounds 
as probes for the localization of CRF receptors in cells and tissues. Preferred CRF 
receptors are CRFl receptors. 



30 BACKGROUND OF THE INVENTION 

Corticotropin releasing factor (CRF), a 41 amino acid peptide, is the primary 
physiological regulator of proopiomelanocortin (POMC) derived peptide secretion 
firom the anterior pituitary gland. In addition to its endocrine role at the pituitary 
gland, inununohistochemical localization of CRF has demonstrated that the hormone 
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has a broad extrahypothalamic distribution in the central nervous system and produces 
a wide spectrum of autonomic, electrophysiological and behavioral effects consistent 
with a neurotransmitter or neuromodulator role in brain. There is also evidence that 
CRF plays a significant role in integrating the response of the immune system to 
5 physiological, psychological, and immunological stressors. 

Clinical data provide evidence that CRF has a role in psychiatric disordm and 
neurological diseases including d^ression, anxiety-related disorders and feeding 
disorders. A role for CRF has also been postulated in the etiology and 
pathophysiology of Alzheunef s disease, Parkinson's disease, Huntington's disease, 

10 progressive supranuclear palsy and amyotrophic lateral sclerosis as they relate to the 
dysfunction of CRF neurons in the central nervous system. 

In affective disorder, or major depression, the conc^tration of CRF is 
significantly increased m the cerebral spinal fluid (CSF) of drug-free individuals. 
Furthermore, the density of CRF receptors is significantly decreased in the frontal 

15 cortex of suicide victims, consistent with a hypersecretion of CRF. In addition, there 
is a blunted adrenocorticotrppin (ACTH) response to CRF (i.v. administmd) 
observed in depressed patients. Preclinical studies in rats and non-human primates 
provide additional support for the hypothesis that hypersecretion of CRF may be 
involved in the symptoms seen in human depression. There is also prelimmary 

20 evidence that tricyclic antidepressants can alter CRF levels and thus modulate the 
numbers of CRF receptors in brain. 

CRF has also been implicated in the etiology of anxiety-related disorders. 
CRF produces anxiogenic effects in animals and interactions between benzodiazepine 
/ non-benzodiazepine anxiolytics and CRF have been demonstrated in a variety of 

25 behavioral anxiety models. Preliminary studies using the putative CRF recq)tor 
antagonist alpha-helical ovine CRF (9-41) in a variety of behavioral paradigms 
demonstrate that the antagonist produces "anxiolytic-like" effects that are qualitatively 
similar to the benzodiazepines. Neurochemical, endocrine and receptor binding 
studies have all demonstrated interactions between CRF and benzodiazepine 

30 anxiolytics providing further evidence for the involvement of CRF in these disorders. 
Chlordiazepoxide attenuates the "anxiogenic" effects of CRF in both the conflict test 
and in the acoustic startle test in rats. The benzodiazepine receptor antagonist Ro 15- 
1788, which was without behavioral activity alone in the operant conflict test. 
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reversed the effects of CRF in a dose-dependent manner, while the benzodiazepine 
inverse agonist FG 7142 enhanced the actions of CRF. 

CRF has also been implicated in the palhogeneisis of certam immunological, 
cardiovascular or heart-related diseases such as hypertension, tachycardia and 

5 congestive heart failure, stroke and osteoporosis, as well as in premature birth, 
psychosocial dwarfism, stress-induced fever, ulcer, diarrhea, post-operative ileus and 
colonic hypersensitivity associated with psychopathological disturbance and stress. 

The mechanisms and sites of action through which conventional anxiolytics and 
antidepressants produce their therapeutic effects remain to be fully elucidated. It has 

10 been hypothesized however, that they are involved in the suppression of CRF 
hypmecretion that is observed in these disorders. Of particular interest are that 
preliminary studies examining the effects of a CRF recqptor antagonist peptide 
(alpha-helical CRF9-41) ixx a variety of behavioral paradigms have demonstrated that 
the CRF antagonist produces "anxiolytic-like" effects qualitatively similar to the 

15 benzodiazepmes. 

SUMMARY OF THE INVENTION 
The invention provides novel compounds of Formula I (shown below), and 

pharmaceutical compositions comprising compounds of Formula I and at least one 
20 pharmaceutically acceptable carrier or exdpient Such compounds bind to cell 

surface recq>tors, preferably G-coupled protein receptors, especially CRF receptors 

(including CRFl and CRF2 receptors) and most preferably CRF 1 receptors. 

Preferred compounds of the invention exhibit high affinity for CRF receptors, 

preferably CRF 1 receptors. Additionally, preferred compounds of the invention also 
25 exhibit high specificity for CRF receptors (i.e., tiiey exhibit hi^ selectivity compared 

to their binding to non-CRF receptors). Preferably they exhibit high specificity for 

CRF 1 receptors. 

The present invention provides compounds according to Formula I: 
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Formula I 

or a pharmaceutically acceptable salt theieot wherein 
A is nitrogen, optionally substituted CH, or optionally substituted alkyl; 
Ri is hydrogen, optionally substituted allgrl, optionally substituted haloalkoxy, 
5 optionally substituted haloalkyl, halogen, hydroxy, cyano, anuno, nitro, XRa, 

Ci-Czalkyl-XRA, Y or CrC2alkyl-Y; 
R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 

cyano, amino, optionally substituted allqrl, optionally substituted aDcoxy, 

optionally substituted haloalkyl, optionally substituted haloalkoxy, optionally 
1 0 substituted hydroxyalkyl, and optionally substituted mono- or di-alkylamino; 

R3 represents an optionally substituted alkyl group; or 

R3 represents a saturated, partially unsaturated, or aromatic ring having from S to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms being carbon, which saturated, partially unsaturated, or 
1 5 aromatic ring is unsubstituted or substituted; 

' R4 represents hydrogen or optionally substituted alkyl; 
ks represents optionally substituted alkyl; or 

R4 and R5 are joined to form a saturated or partially unsaturated ring of from 5 to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
20 0 or 1 oxygen atom, with remaining ringimembers being carbon;; 

Ar represents phenyl or a heteroaryl group of S to 7 ring atoms, 0, 1, or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
carbon, Ar is substituted ortho to the point of attachment of Ar in Formula I by 
and is optionally substituted by 1 or more of R?; 
25 Re represents halogen, hydroxy, cyano, amino, XRa, Ci-C2alkyl-XRA, or Y; 

R7 is independently selected at each occurrence from hydroxy, cyano, amino, XRa, 

CrC2alkyl-XRA, and Y; 
X is independently selected at each occurrence from the group consisting of a bond, - 
CH2-, -CHRb-, -0-, -C(=0>, .C(=0)0-,-OC(=0)-, -S(OV, -NH-, -NRb-, - 
30 C(=0)NH-, -C(=0)NRb-, -S(0)nNH-, -S(0)n]SIRB-, -NHC(=0)-, -NRbC(=0)-, 

-NHS(0)n-, and-NRBS(0)nS 
Ra and Rb are independenfly selected at each occurrence from: 
hydrogen, and optionally substituted straight, branched, and cyclic alkyl groups 
containing zero or one or more double or triple bonds; 
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n is independently selected at each occurrence from 0, 1, and 2; and 

Y and Z are independently selected at each occurrence from: saturated, 
partially unsaturated, or aromatic rings having from 5 to 7 ring atoms, 0, 1, or 2 ring 
atoms chosen from oxygen and nitrogen, with remaining ring atoms being carbon, 
5 which rings are unsubstituted or substituted with one or more substituents 
independently selected from halogen, oxo, hydroxy, amino, cyano, Ci-Cealkyl, Cr 
Caalkoxy, Ci-Cea^l^oxyCCi-Ceallc/l), Ci-Cahaloalkyl, Ci-Cehaloalkoxy, and mono- or 
di-(C]-C6)aIkylamino. 

The present invention also provides compounds according to Formula IL 



10 




Formula n 

or a pharmaceutically acceptable salt thereof, wherein 
A is nitrogen, CH, or Ci-Cealkyl; 

Ri is hydrogen, optionally substituted alkyl, optionally substituted haloalkoxy, 

1 5 optionally substituted haloalkyl, halogen, hydroxy, cyano, amino, nitro, XRa, 

Ci-Cjalkyl-XRA, Y or Ci-C2alkyl-Y; 
R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
cyano, amino, optionally substituted alkyl, optionally substituted alkoxy, 
optionally substituted haloalkyl, optionally substituted haloalkoxy, optionally 

20 substituted hydroxyalkyl, and optionally substituted mono- or di-alkylamino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independenfly chosen from halogen, 0x0, hydroxy, cyano, 
aniino, Ci-Qalkoxy, C3-C7cycloalkyl, Ca-Cvcycloalkoxy, Ci-Cehaloalkyl, Cr 
Cehaloalkoxy, Ci-Qhydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; or 

25 R3 represents a saturated, partially unsaturated, or aromatic ring having from 5 to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms being carbon, which saturated, partially unsaturated, or 
aromatic ring is unsubstituted or substituted with one or more substituents 
independently selected from halogen, 0x0, hydroxy, amino, cyano, XRa, Ci- 

30 Cealkyl, CrQalkyl substituted by XRa, Ci-Cealkoxy, CpCealkoxy substituted 
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by XRa, Ci-Cehaloalkyl, CrCehaloalkoxy, mono- or di-(Ci-C6)aIkylamino, 
andY; 

R4 represents hydrogen or optionally substituted Ci-Q aUcyU 
R5 represents branched C3-C10 alkyl which is unsubstituted or substituted by 1 to 4 
5 groups independently chosen from hydroxy, cyano, amino, 0x0, XRa> and Y; 

or 

R4 and Rs are joined to form a saturated or partially unsaturated ring of from S to 8 
ring members, said ring membm comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring memb^ being carbon; said saturated 
10 or partially unsaturated ring is unsubstituted or substituted by 1 to 3 

substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
Cealkoxy, Ci-Qalkyl, Ci-Cdhaloalkyl, Ci-Cehaloalkoxy, Ci-Cyiydroxyalkyl, 
and mono- or di-(Ci-C6)al]qrlamino; 

Ar represents phenyl or a heteroaryl group of 5 to 7 ring atoms, 0, 1, or 2 ring atoms 
1 5 chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 

carbon, Ar is substituted orfho to die point of attachment of Ar in Fcnmula n 
by Ra and is optionally substituted by 1 or more of R7; 

R6 represents halogen, hydroxy, cyano, amino, XRa, Ci-Ciall^l-XRA, or Y; 

R7 is independentiy selected at each occurrence from hydroxy, cyano, amino, XRa, 
20 CrC2alkyl-XRA, and Y; 

X is independentiy selected at each occurrence from die group consisting of a bond, - 
CH2-, -CHRb-, -0-, -C(=0)., -C(=0)0-,-OC(=0K -S(0)n-, -NH-. -NRb-, - 
C(=0)NH-, -C(=0)NRb-, -S(0)nNH-, -S(0)aNRB-, -NHC(=0)-, -NRbC(=0)-, 
-NHS(0)n-, and -NRbSCOV; 
25 Ra and Rb are independentiy selected at each occurrence from: 

hydrogen, and 

straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, said straight, 
branched, and cyclic allcyl groups, and (cycloall^l)alkyl groups consisting of 1 
to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
30 each of which 1 to 8 carbon atoms may be further substituted witii one or more 

substituent(s) independentiy selected from 0x0, hydroxy, halogen, cyano, 
amino, d-Qalkoxy, -NHCCrCealkyl), -N(Ci.C6alkyl)(Ci-C6alkyl), - 
NHC(=0)(CrC6alkyl), -N(CrQalkyl)C(=0)(CrC6alkyl), -NHS(0)n(Cr 
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Cgalkyl), -S(0)n(CrC6alkyl), -S(0)nNH(Ci-C6alkyl), -S(0)nN(Ci-C6alkyl)(Ci- 
Cealkyl), and Z; 

n is independently selected at each occutrence from 0, 1, and 2; and 
Y and Z aie independendy selected at each occurrence from: saturated, partially 
5 unsaturated, or aromatic rings having from S to 7 ring atoms, 0, 1, or 2 ring 

atoms chosen from oxygen and nitrogen, with remaining ring atoms being 
carbon, which rings are unsubstituted or substituted with one or more 
substituents independently selected from halogen, oxo, hydroxy, amino, 
cyano, Ci-Cealkyl. Ci-Cealkoxy, Ci-C6alkoxy(Ci-C6allqrl), Ci-CyialoaU^l, 
10 Ci-Cehaloalkoxy, and mono- or di-(Ci-C6)alkylamino. 

Hie present invention also provides compounds according to Fbrmula IIL 




Formula III 

15 or a pharmaceutically acceptable salt thereof, wherein 

A is nitrogen, CH, or Ci-CealkyU 

Ri is hydrogen, halogen, hydroxy, cyano, amino, nitro, XRa, Ci-Caalkyl-XRA, or Y; 
R2 represents from 0 to 3 substituents independendy selected from halogen, hydroxy, 
cyano, amino, Ci-Cealkyl, Ci-Cealkoxy, CrCehaloalkyl, Ci-Cehaloalkoxy, Ci- 
20 Cyialoalkoxy, Ci-Cyiydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 

R3 represents a branched C3-C10 aUcyl group which is optionally substituted by 1 or 
more substituents independently chosen from halogen, 0x0, hydroxy, cyano, 
amino, Ci-Qalkoxy, Ca-CTcycloalkyl, C3-C7cycloalkoxy, Ci-QhaloaUcyl, Ci- 
cyialoalkoxy, Ci-Cfihydroxyallq^l, and mono- or di-(CrC6)alkylaniino; or 
25 R3 represents a saturated, partially unsaturated, or aromatic ring having from 5 to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms being carbon, which saturated, partially unsaturated, or 
aromatic ring is unsubstituted or substituted witii one or more substituents 
independently selected from halogen, 0x0, hydroxy, amino, cyano, XRa, Cr 
30 Cealkyl, Ci-Cealkyl substituted by XRa, Ci-Cealkoxy, Ci-Cealkoxy substituted 
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by XRa, Ci-Cfihaloalkyl, Ci-Gehaloalkoxy, mono- or di-(Ci-C6)alkylamino, 
andY; 

R4 represents hydrogen or optionally substituted Ci-Q alkyl; 
Rs represents branched C3-C10 alkyl which is unsubstitated or substituted by 1 to 4 
5 groups independentiy chosen £rom hydroxy, cyano, amino, 0x0, XRa, and Y; 

or 

R4 and R5 are joined to form a saturated or partially unsaturated ring of from S to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
1 0 or partially unsaturated ring is unsubstituted or substituted by 1 to 3 

substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
Cealkoxy, Ci-Cealkyl, Ci-CehaloalkyU Ci-Cehaloalkoxy, Ci-Cehydroxyallqri, 
and mono- or di-(Ci-C6)aIkylamino; 

At represents phenyl or a heteroaryl group of 5 to 7 ring atoms, 0, 1, or 2 ring atoms 
1 5 chosen from oxygen, nitrogen, and sulfur, witii remaining ring atoms being 

carbon, Ar is substituted ortiio to tiie point of attachment of Ar in Formula HI 
by R6 and is optionally substituted by 1 or more of R7; 

Re represents halogen, hydroxy, cyano, amino, XRa, Ci-C2alkyl-XRA, or Y; 

R7 is independently selected at each occurrence from hydroxy, cyano, amino, XRa, 
20 Ci-C2alkyl-XRA, and Y; 

X is independently selected at each occurrence from the group consisting of a bond, - 
CH2-, -CHRb-, -0-, -C(=0)-, -C(=0)0-rOC(=0)-, -S(OV, -ISfH-, -NRb-, - 
C(=0)NH-, -C(=0)NRb-, -S(0)nNH-, -S(0)oNRb-, -NHC(=0)., -NRbC(=OK 
-NHS(0)n-, and -NRbS(OV; 
25 Ra and Rb are independentiy selected at each occurrence from: 

hydrogen, and 

straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, said straight, 
branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups consisting of 1 
to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
30 each of which 1 to 8 carbon atoms may be further substituted with one or more 

substituent(s) independentiy selected from 0x0, hydroxy, halogen, cyano, 
anuno, Ci-Qalkoxy, -NHCCrCealkyl), -N(Ci-C6alkyl)(Ci-C6alkyl), - 
NHC(=0)(Ci.C6alkyl), -N(Ci-C6alkyl)C(=0)(Ci-C6alkyl), -NHSCOyd- 
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Cealkyl), -S(0)n(CrC6alkyl), "S(0)aNH(CrC6alkyl), -S(0)nN(CrC6alkyl)(Ci- 
CeaUcylXandZ; 

n is independently selected at each occuirence from 0, 1, and 2; and 
Y and Z are independently selected at each occurrence from: saturated, partially 
5 unsaturated, or aromatic rings having from 5 to 7 ring atoms, 0, 1, or 2 ring 

atoms chosen from oxyg^ and nitrogm, with remaining ring atoms being 
carbon, which rings are unsubstituted or substituted with one or more 
substituents independently selected firom halogen, oxo, hydroxy, amino, 
cyano, Ci-Cfialkyl, Ci-Qalkoxy, Ci-CealkoxyCCi-Qalkyl). Ci-Cehaloalkyl, 
10 Ci-Cehaloalkoxy, andmono-or di-(Ci-C6)alkylamino. 

Preferred compounds or salts according to Formulae I, n and IH include those 
wherein A is nitrogen. 

15 The invention further comprises methods of treating patients suffering from 

certain disorders with a therapeutically effective amount of at least one compound of 
die invention. These disorders include CNS disorders, particularly affective 
disorders, anxiety disord^s, stress-related disorders, eatmg disorders and substance 
abuse. The patient suffering from these disord^ may be a human or other animal 

20 (preferably a mammal), such as a domesticated companion animal (pet) or a livestock 
animal. Preferred compounds of the invention for such therapeutic purposes are those 
that antagonize the binding of CRF to CKP receptors (preferably CRFl, or less 
preferably CRF2 receptors). The ability of compounds to act as antagonists can be 
measured as an IC50 value as described below. 

25 According to yet another aspect, the present invention provides 

pharmaceutical compositions comprising compounds of Formulae 1, 11 and/or III or 
the pharmaceutically acceptable salts (by which term is also encompassed 
pharmaceutically acceptable solvates) thereof, which compositions are useful for the 
treatment of the above-recited disordars. The invention further provides methods of 

30 treating patients suffering from any of the above-recited disorders with an effective 
amount of a compound or composition of the invention. 

Additionally this invention relates to the use of the compounds of the 
invention (particularly labeled compounds of this invention) as probes for the 
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localization of receptors in cells and tissues and as standards and reagents for use in 
determining the receptor-binding characteristics of test compounds. 

Preferred benzimidazole and indole compounds of the invention exhibit good 
activity, i.e., a half-maximal inhibitoiy concentration (ICso) of less than 1 millimolar, 

5 in the standard in vitro CRF receptor binding assay of Example 2, which follows. 
Particularly preferred benzimidazole and indole compounds of the invention exhibit 
an ICsoof about 1 micromolar or less, still more preferably an ICso of about 100 
nanomolar or less even more preferably an IC50 of about 10 nanomolar or less. Certain 
particularly preferred compounds of the invention will exhibit an ICsq of 1 nanomolar 

10 or less in such a defined standard in vitro CRF receptor binding assay. 



DETAILED DESCRIPTION OF THE INVENTION 



In addition to compounds of Formulae I, II and m, described above, the 
1 5 invention is further directed to compounds and pharmaceutically acceptable salts of 
Formulae I, n and/or III wherein 
A is nitrogen; and 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-C2alkyl, Ci-C^alkoxy, Ci-C2haloalkyl, Ci-C2baloalkoxy, andCi-C2hydroxyalkyl. 

20 

Otiher preferred compounds of Formulae I, n and/or m include those 
compounds and pharmaceutically acceptable salts wherein: 
Aisnitrog^; 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
25 Ci-C2alkyl, Ci-C2alkoxy, Ci-C2haloalkyl, Ci-C2haloalkoxy, and Ci- 

C2hydroxyaIkyl; 

Ar represents phenyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted ortho to the 
point of attachment in Formulae I, n and/or m by Re and is optionally 
30 substituted by from 1 to 3 of R7. 



Additionally preferred compounds of Formulae I, n and/or III include those 
wherein: 
A is nitrogen; 
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R2 represents from 0 to 3 substituents independent selected firoin halogen, hydroxy, 
CrC2allq^l. CrC2alkoxy, d-Cyialoalkyl, Ci-C2haloalkoxy, and d- 
C2hydroxyalkyl; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
5 more substituents independently chosen from hydroxy, amino, Ci-Cfialkoxy, 

and mono- or di-(Ci-C6)al]^lamino; and 
At represents phenyl, pyridyl, pyrimidinyl, thi^yl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted crtho to the 
point of attachment in Formulae I, II and/or m by and is optionally 
10 substituted by from 1 to 3 of R7. 

The present invention is also directed to compounds and phaimaceutically 
acceptable salts according to Formulae I, n and/or JE wheiein: 
A is nitrogen; 

15 R2 represents from 0 to 3 substituents independentiy selected from halogen, hydroxy, 
Ci-Qallqrl, Ci-C2alkoxy, CrC2haloallqrl, Ci-Cyialoalkoxy, and d- 
C2hydroxyalkyl; 

Ra represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independentiy chosen from hydroxy, amino, Q-Cealkoxy, 
20 and mono- or di-(Ci-C6)a0cylanuno; 

R4 represents hydrogen or metiiyl; 
R5 represents branched Ca-Cio alkyl; and 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 
attachment in Formulae I, n and/or ID by R^ and is optionally substituted by 
25 from 1 to 3 of R7. 

The present invention also provides compounds and phannaceutically 
acceptable salts of Formulae I, II and/or ni wherein: 
A is nitrogen; 

30 R2 represents from 0 to 3 substituents independentiy selected from halogen, hydroxy, 
Ci-C2alkyl, CrC2alkoxy, Ci-C2baloallqrl, Ci-C2haloalkoxy, and d- 
dbydroxyalkyl; 
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R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 

more substituents independendy chosen from hydroxy, amino, Ci-Cealkoxy, 

and mono- or di-(CrC6)alkylamino; 
R4 represents hydrogen or methyl; 
5 R5 rq)resents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formulae I, n and/or m by R6 and is optionally substituted by 

firom 1 to 3 of R7; wherein: 
R$ and R7 are as independendy chosen from hydroxy, amino, halogen Ci-C^alkoxy, 
10 Ci-Cgalkyl; Ci-CealkoxyCi-Cealkoxy; Ca-Cvcycloalkyl, Ca-Cvcycloalkoxy, Ci- 

Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 

C6)alkylamino. 

Other preferred compounds provided by the invention according to Formulae 
15 I, n and/or III include those wherein: 
A is nitrogen; 
R2 represmts hydrogen; 

R3 represents a branched C3-C10 allsyl group which is optionally substituted by 1 or 
more substituents independendy chosen from hydroxy, amino, Ci-Ce^oxy, 
20 and mono- or di-(Ci-C6)a]kylamino; 

R4 represents hydrogen or inethyl; 
R5 represents branched Cs-Cio aUcyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the pomt of 
attachment in Formulae I, n and/or DI by Ra and is optionally substituted by 
25 from 1 to 3 of R7; wherein: 

R6 and R7 are as independentty chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
Ci-Qalkyl; Ci-QalkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Q- 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cghydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

30 

Still other preferred compounds andpharmaceutically acceptable salts thereof 
according to Formulae I, II and/or IQ include compounds and salts wherein: 
A is nitrogen; 



-12- 



wo 02/28839 



PCTAJSOl/31738 



R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-C2alkyl, CpCaalkoxy, Ci-C2haloalkyl, d-Cahaloalkoxy, and d- 
C2hydroxyalkyl; 

R3 represents phenyl or pyridyl which is optionally substituted by 1 or 2 substituents 
5 indq)endently selected from hydroxy, amino, halogen Ci-Cealkoxy, Ci- 

Qalkyl; Ca-CTcycloalkyl, C3-C7cycloalkoxy, Ci-CehaloalkyI, Ci- 
Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci-C6)alkylaniino; and 
At represents phenyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted ortho to the 
1 0 point of attachment m Formulae I, n and/or III by Re and is optionally 

substituted by from 1 to 3 of R7. 

Additionally preferred compounds and phaimaceutically acceptable salts 
thereof according to Formulae I, n and/or m include compounds and salts wherein: 
15 A is nitrogen; 

R2 represents from 0 to 3 substituents independently selected from halog^, hydroxy, 
Ci-Caalkyl, Ci-C2alkoxy, CrC2haloaIkyl, Ci-Cyialoalkoxy, and Ci- 
C2hyclroxyalkyl; 

R3 represents phenyl or pyridyl which is c^tionally substituted by 1 or 2 substituents 
20 independently selected from hydroxy, amino, halogen Cj-Cealkoxy, Ci- 

Cgalkyl; and mono- or di-(Ci-C6)allQrlamino; 
R4 represents hydrogen or methyl; 
R5 represents branched C3-C10 alkyl; and 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 
25 attachment in Formulae I, n and/or m by Re and is optionally substituted by 

fixMnl toSofR?. 

The invention also provides compounds or pharmaceutically acceptable salts 
according to Formulae I, n and/or HI, wherein: 
30 A is nitrogen; 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-C2alkyl, CrC2alkoxy, Ci-C2haloalkyl, Ci-Cyialoalkoxy, and Cp 
Cyiydroxyalkyl; 
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R3 represents phenyl which is optionally substituted by 1 or 2 substituents 

independently selected from hydroxy, amino, halogen, Ci-C4alkoxy, and Cr 
C4alkyl; 

R4 represents hydrogen or methyl; 
5 Rs r^esents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 
attachment in Formulae I, II and/or in by and is optionally substituted by 
from 1 to 3 of R?; wh^dn: 
Re and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
10 Ci-QalkoxyCi-Cealkoxy; Ca-CTcycloaUqrl, Cs-Cvcycloalkoxy, Q- 

C6haloalkyl, Ci-Qhaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)aUq^lainino. 

Other prefmed compounds and phannaceutically acceptable salts thereof 
1 5 accordmg to Formulae I, n and/or IH include compounds and salts , wherein: 
A is nitrogen; 
R2 represents hydrogen; 

R3 represents phenyl which is optionally substituted at the position para to the point of 
attachment of R3 in Formulae I, n and/or m by Ci-C^alkoxy or Ci-Qall^l; 
20 R4 represents hydrogen or methyl; 
R5 represents branched Cs-Cio alkyl; 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 
attachment in Formulae I, n and/or m by Re and is optionally substituted by 
from 1 to 3 of R7; wherein: 
25 R6 and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cgalkoxy, 
Ci-CealkoxyCi-Cealkoxy; Cs-Cycycloalkyl, Cs-Cvcycloalkoxy, Cr 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(C]- 
C6)alkylamino. 

30 Additionally preferred compounds and pharmaceutically acceptable salts 

according to Formulae I, II and/or m include compounds or salts wherein: 
A is nitrogen; 
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R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
CrC2alkyl, Ci-C2aIkoxy, Ci-C2haIoalkyl, Ci-C2haloalkoxy, and Cr 
C2hydroxyal]cyl; 

R3 represents a branched C3-C10 aUcyl group which is optionally substituted by 1 or 
5 more substituents independently chosen from hydroxy, amino, Ci-C6alkoxy, 

and mono^ or di-(Ci-^6)alIcylamino; 
R4 and R5 are joined to form a saturated or partially unsaturated ring of from 5 to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
10 or partially unsaturated ring is unsubstituted or substituted by 1 to 3 

substituents independently chosen from halogen, hydroxy, amino, Ci- 
Cealkoxy, Ci-Caalkyl; CrCehaloalkyl, Ci-Cyialoalkoxy, Ci-Cehydroxyallqrl, 
and mono- or di-(Ci-C6)alkylamino; 
Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 
1 5 attachment in Formulae I, II and/or m by Re and is optionally substituted by 

from 1 to 3 of R7. 



Yet other preferred compounds and salts of Formulae I, n and/or m include 
those compounds and salts wherein: 
20 A is nitrogen; 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-C2allcyl, CrC2alkoxy, Ci-C2haloalkyl, Ci-Cihaloalkoxy, and Ci- 
C2hydroxyalkyl; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
25 more substituents independently chosen from hydroxy, amino, Ci-CgaUcoxy, 

and mono- or di-(Ci-C6)alkylamino; 
R4 and R5 are joined to form a saturated ring of from 5 to 8 ring members, said ring 
members comprising 0 or 1 additional nitrogen atom, with remaining ring 
members being carbon; said saturated ring is unsubstituted or substituted by 1 
30 to 3 substituents independently chosen from halogen, hydroxy, amino, Cr 

C2alkoxy, CrC2alkyl; Ci-C2haloalkyl, Ci-C2haloaIkoxy, and mono- or di-(Ci- 
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At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Fonnulae I» n and/or IQ by R6 and is optionally substituted by 

from 1 to 3 of R7; wherein: 
S5 and R7 are as independently chosen from hydroxy, amino, halogen CrQalkoxy, 
5 Ci-Cealkyl; Ci-QalkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci- 

Qhaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Cr 

C6)al]cylamino. 

The present invention also provides compounds and phamiaceutically 
1 0 acceptable salts accordmg to Formulae I, n and/or III wherein: 
A is nitrogen; 
R2 represents hydrogen; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, CpQaUcoxy, 
1 5 and mono- or di-(Ci-C6)alkylamino; 

R4 and Rs are joined to form a saturated ring of from S to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independentiy chosen from halogen, methyl, and methoxy; 
20 Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula I by R6 and is optionally substituted by from 1 to 3 of 
R7; wherein: 

R6 and R7 are as independently chosen from hydroxy, amino, halogen Q-Qalkoxy, 
Ci.Cgalkyl; Ci-QalkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycIoalkoxy, Cr 
25 Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyallgrl, and mono- or di-(Ci- 

C6)alkylamino. 

Additionally preferred compoimds and phannaceutically acceptable salts of 
the invention according to Fromula I include those compounds and salts wherein: 
30 A is nitrogen; 

R2 represents from 0 to 3 substituents independentiy selected from halogen, hydroxy, 
Ci-C2alkyl, d-Czalkoxy, Ci-Czhaloalkyl, Cj-Cahaloalkoxy, and Cp 
C2hydroxyalkyl; 
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R3 represents phenyl or pyridyl which is optionally substituted by 1 or 2 substituents 
independently selected from hydroxy, amino, halogen Ci-Cealkoxy, Cp 
Cealkyl; and mono- or di-(Ci-C6)alkylamino; 

R4 and Rs are joined to form a saturated or partially unsaturated ring of from 5 to 8 
5 ring members, said ring members comprising 0 or 1 additional nitrogen atom, 

0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
or partially unsaturated ring is unsubstituted or substituted by 1 to 3 
substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
Cealkoxy, Ci-Cealkyl; Ci-Cehaloalkyl, Q-Cehaloalkoxy, Q-Cghydroxyalkyl, 
10 and mono- or di-(Ci-C6)alkylammo; and 

Ar represents phenyl or pyridyl, each of which is substituted ortfao to the point of 

attachment in Formula I by and is optionally substituted by from 1 to 3 of 

1 5 Still other preferred compounds and pharmaceutically acceptable salts 

according to Formula I include compounds and salts wherein: 
A is nitrogen; 

R2 represents from 0 to 3 substituents independentiy selected from halogen, hydroxy, 
Ci-C2alkyl. Ci-Czalkoxy, Ci-Cyialoalkyl, Q-Czhaloalkoxy, andCi- 
20 Cahydroxyalkyl; 

R3 represents phenyl which is optionally substituted by 1 or 2 substituents 

independently selected from hydroxy, amino, halogen, Ci-C4alkoxy, and Ci- 
C4alkyl; 

R4 and R5 are joined to form a saturated ring of from 5 to 8 ring members, said ring 
25 members comprising 0 or 1 additional nitrogen atom, with remaining ring 

members being carbon; said saturated ring is unsubstituted or substituted by 1 
to 3 substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
C2aIl^oxy, Cj-C2alkyl; CrC2haloalkyl, Q-Cahaloalkoxy, and mono- or di-(Ci- 
Cyalkylamino; 

30 Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula I by R^ and is optionally substituted by from 1 to 3 of 
R7; wherein: 

R6 and R7 are as independentiy chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, d- 
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Cfihaloall^l, Ci-Cehaloalkoxy, Ci-CehydroxyalkyI, andmono Qrdi-(Cr 
C6)aIkylaxmno. 

The present invention provides yet other preferred compounds and 
5 phannaceutically acceptable salts according to Formulae I» n and/or m, v^herein: 
A is nitrogen; 
R2 represents hydrogen; 

R3 represents phenyl which is optionally substituted at the position para to die point of 
attachment of R3 in Formula I by CpC^alkoxy or Ci-C2al]cyl; 
10 R4 and R5 are joined to form a saturated ring of from S to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independently chosen from halogen, methyl, and methoxy; 
Ar represents phenyl or pyridyl, each of which is substituted ordio to the point of 
1 5 attachmmt in Formulae I, n and/or HI by R^ and is optionally substituted by 

from 1 to 3 of R7; wherein: 
Rj and R7 are as independently chosen from hydroxy, amino, halogen Ci-Qalkoxy, 
Ci-CealkoxyCi-Cgalkoxy; Ca-Cvcycloallcyl, C3-C7cycloalkoxy, Cr 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
20 C6)aU7lamino. 



The present invention provides preferred compounds of Formulae I, n and m 
wherein the Ri substituent is selected from: 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to S R7; 
25 or 

Ri represents Ci-C2alkyl-Y, amino, mono or di(Ci-C6alkyI)amino, mono or di(Ci- 
QalkyOamino-Ci-Cealkyl each of which may be optionally substituted with 
one or two Ci-Qalkyl, Ci-Qalkoxy, Ci-QalkoxyCi-Cealkyl, hydroxy or 
amino; and 

30 Y is selected from saturated, partially unsaturated, or aromatic rings having from 5 to 
7 ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms being carbon, which rings are unsubstituted or 
substituted with one or more substituents independently selected from 
halogen, 0x0, hydroxy, amino, cyano, CrCealkyl, Ci-Cgalkoxy, d- 
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CealkoxyCCi-Cealkyl), Ci-Cehaloalkyl, Ci-Cehaloalkoxy, and mono- or di- 
(Ci-C6)alkyIaimno. 

Other preferred compounds according to Formulae I, n and/or III provided by 
5 the present invention include those wherein: 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-C2alkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Ci- 
C6aIkyl)amino-Ci-C4alkyl each of which may be optionally substituted with 
10 one or two Ci-Ceallg^l, Ci-Cealkoxy, Ci-QalkoxyCi-Qallqrl, hydroxy or 

amino; 

R3 represents phenyl, which is optionally substituted by 1 or 2 substituents 

independently, selected from hydroxy, amino, Ci-C4alkyl, and Ci-C4alkoxy; 
R5 represents a branched C3-C10 alkyl gcoup which is optionally substituted by 1 or 
15 more substituents independently chosen from hydroxy, amino, Q-Ce^oxy, 

and mono- or di-(Ci-C6)alkylamino; and 
Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formulae I, n and/or HI by R5 and is optionally substituted by 

from 1 to 3 of R7; wherein: 
20 Ra and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cgalkoxy, 

Ci-Cealkyl; Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyI, C3-C7cycloalkoxy, Ci- 

Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Qhydroxyalkyl, and mono- or di-(Cr 

C6)alkylamino. 

25 Still other preferred compoimds according to Formulae I, n and/or III 

provided by the present invention include those wherein: 

R] represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-C2alkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Ci- 
30 C6alkyl)amino-Ci-C4alkyl each of which may be optionally substituted with 

one or two Ci-Qalkyl, Ci-Qalkoxy, Ci-QalkoxyCi-Qalkyl, hydroxy or 
amino; 

R3 represents phenyl, which is optionally substituted by 1 or 2 substituents 

independenfly, selected from hydroxy, amino, CrC4alkyl, and Ci-C4alkoxy; 
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R4 and R5 are joined to f onn a saturated ring of from S to 7 ring memb^, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independenfly chosen from halogen, meAyl, and metfaoxy; and 
5 Ar repiesents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment m Fonnula I by R6 and is optionally substituted by from 1 to 3 of 
R7; wherein: 

R6 and R7 are as indqpendently chosen from hydroxy, anuno, halogen Q-Cealkoxy, 
Ci-Cealkyl; Ci-QalkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Cr 
1 0 Cehaloalkyl, Ci-Cshaloalkoxy, Ci-Cyiydroxyalkyl, and mono- or di-(Ci- 

C6)allQ^lamino. 

Additional pieferred compounds according to Formulae I, n and/or HI 
provided by the present invention include those wherein: 
15 Ri rqxresents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-Czalkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Cr 
CeaUgrQamino-Ci-dalkyl each of which may be optionally substituted with 
one or two Q-Cealiyl, Ci-C6alkoxy, Ci-CealkoxyQ-Cealkyl, hydroxy or 
20 amino; 

R3 represCTts a branched C3-C10 aOqrl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, Ci-Cealkoxy, 
and mono- or di-(Ci-C6)alkylamino; 
R5 represrats a branched C3-C10 alkyl group which is optionally substituted by 1 or 
25 more substituents independently chosen from hydroxy, amino, Ci-Csalkoxy, 

• and mono- or di-(Ci-C6)alkylamino; and 
At represents phenyl or pyridyl, each of which is substituted ortho to the point of 
attachment in Formulae I, n and/or HI by R6 and is optionally substituted by 
from 1 to 3 of R7; wherein: 
30 R6 and R7 are as independently chosen from hydroxy, amino, halogen Ci-Qalkoxy, 

CrCealkyl; Ci-QalkoxyCrQalkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Q- 
Cshaloalkyl, Ci-Cyialoalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)allQrlamino. 
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More prefecred compounds according to Formulae I, n and/or HI provided by 
the present invention include those wherein: 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R?; 
or 

5 Ri represents CrC2alkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Ci- 
C6alkyl)amino-Ci-C4al]grl each of which may be optionally substituted with 
one or two Ci-Cealkyl, Ci-Cealkoxy, Ci-CsalkoxyCi-Cealkyl, hydroxy or 
amino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
10 more substituents independenfly chosen from hydroxy, amino, Ci-Cealkoxy, 

and mono- or di-(Ci-C6)alkylamino; 
R4 and R5 are joined to form a saturated ring of from 5 to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
1 5 independentiy chosen from halog^, metiiyl, and methoxy; and 

Ar represents phenyl or pyridyl, each of which is substituted ortho to die pomt of 
attachment in Formulae I, n and/or III by Ra and is optionally substituted by 
from I to 3 of R7; wherein: 
R6 and R7 are as independentiy chosen from hydroxy, amino, halogen CpCealkoxy, 
20 Ci-Ceallqrl; d-QalkoxyCi-Cealkoxy; C3-C7cycloalkyl, Cs-CTcycloalkoxy, Cp 

Cyialoalkyl, Ci-Cehaloalkoxy, Ci-Qhydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

In another aspect of the mvention, the present invention provides compounds 
25 according to Fbrmula IV: 




Formula IV 

or a phannaceutically acceptable salt diereof, wherein 
A is nitrogen, CH, or C-Ci-Qalkyl; 
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Ri is hydrogen, CrCealkyl, Ci-Cehaloalkoxy, halogen, hydroxy, cyano, amino, nitro, 

' XRa, Ci-Czalkyl-XRA, Y or Ci-C2alkyl-Y; 
R2 represents firom 0 to 3 substituents independently selected from halogen, hydroxy, 
cyano, amino, Q-Caalkyl, Ci-Qalkoxy, Ci-Cehaloalkyi, Ci-Qhaloalkoxy, Ci- 
5 Cyiydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independenfly chosen from halogen, 0x0, hydroxy, cyano, 
amino, Ci-Cealkoxy, Cs-CTcycloalkyl, Ca-Cycycloalkoxy, Ci-Cehaloallqfl, Cr 
cyialoalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(CrC6)alkylamino; or 
1 0 R3 represents a saturated, partially unsaturated, or aromatic ring having fix>m 5 to 7 
ring atoms, 0, 1, or 2 ring atoms chosen firom oxygen and nitrogen, with 
remaining ring atoms being carbon, which saturated, partially unsaturated, or 
aromatic ring is unsubstituted or substituted with one or more substituents 
independently selected firam halogen, 0x0, hydroxy, amino, cyano, XRa, Ci- 
15 QaUqrl, d-Cealkyl substituted by XRa, Ci-Qalkoxy, Q-Cealkoxy substituted 

by XRa, Ci-Cehaloallqrl, Ci-Cehaloalkoxy, mono- or di-(Ci-C6)all{ylamino, 
andY; 

At represents phenyl or a heteroaryl group of 5 to 7 ring atoms, 0, 1 , or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
20 carbon, Ar is substituted ortho to the point of attachment of Ar in Formula IV 

by Re and is optionally substituted by 1 or more of R?; 

R6 represents halogen, hydroxy, cyano, amino, XRa, CrC2alkyl-XRA, or Y; 

R7 is independenfly selected at each occurrence fi:om hydroxy, cyano, amino, XRa, 
CrC2alkyl-XRA,andY; 
25 X is independently selected at each occurrence from the group consisting of a bond, - 
CH2-, -CHRb-, -O-, -C(=0)-, .C(=0)0-,-0C(=0)-, -S(0V, -NH-, -NRb-, - 
C(=0)NH-, -C(=0)NRb-, -S(0)aNH-, -S(0)aNRB-, -NHC(=0)-, .NRbC(=0)-, 

-NHS(0)n-, and-NRBS(0)n-; 
Ra and Rb are independenfly selected at each occurrence from: 
30 hydrogen, and 

straight, branched, and cyclic alkyl groups, and (cycloalkyl)aIkyl groups, said straight, 
branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups consisting of 1 
to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
each of which 1 to 8 carbon atoms may be further substituted with one or more 
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substitueiit(s) independently selected from oxo, hydroxy, halogen, cyano, 
amino, Ci-Cgalkoxy, -NHCd-Cealkyl), -N(Ci-C6alkyl)(Ci-C6alkyl), - 
NHC(=0)(Ci-C6alkyl), -N(CrC6alkyl)C(=0)(CrC6alkyl), -NHS(0)n(Cr 
Qalkyl), -SCOMCi-QalkyI), -S(0)nNH(Ci-C6aIkyl), -S(0)„N(CrC6alkyl)(Ci- 
5 C6alkyl),andZ; 

m is selected from 0, 1, 2, and 3; 

n is independently selected at each occurrence from 0, 1, and 2; and 
Y and Z are independently selected at each occurrence from: saturated, partially 
unsaturated, or aromatic rings having from 5 to 7 ring atoms, 0, 1 , or 2 ring 
1 0 atoms chosen from oxy gra and nitrogen, mth renudning ring atoms being 

carbon, which rings are unsubstituted or substituted with one or more 
substituents independently selected froni haldgen, oxo, hydroxy, amino, 
cyano, d-Qalkyl, d-Qalkoxy, Ci-CgalkoxyCCi-CealkyI), Q-Cehaloallq^l, 
Ci-Cghaloalkoxy, and mono- or di-(Ci-C6)alkylamino. 



15 



Preferred compounds and pharmaceutically acceptable salts according to 
Formula n include compounds of Formula V: 

W 




o 
Re 

Formula V 

20 or a pharmaceutically acceptable salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, d-Cealkoxy, d-Cealkyl Ci-CealkoxyCi- 
Csalkoxy, Ca-Qcycloalkyl, d-dcycloalkoxy, d-Cehaloalkyl, d- 
Cfihaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(d-C6)alkylamino; 
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R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 

cyano. amino. Ci-C2alkyl. Ci-Cialkoxy, Ci-C2haloalkyl, Ci-Cyhialoalkoxy, 

and mono- or di-(Ci-C2)alkylamino; 
Rfi, R7, and R7' are as independently chosen from hydroxy, amino, halog^ d- 
5 Cgalkoxy, Ci-QalkoxyCi-Cfialkoxy; Ca-Cvcycloalkyl, Ca-Cvcycloalkoxy, Ci- 

Cehaloalkyl, Q-Qhaloalkoxy, Ci-Cghydroxyalkyl, and mono- or di-(Ci- 

C6)alkylamino; 
misOor l;and 

W is methyl, ethyl, methoxy, or ethoxy. 

10 

In another aspect of the preset invention further provides compomids 
according to Formula Vt 




Formula VI 

15 or a pharmaceutically acceptable salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, Ci-Qalkoxy, Ci-Cealkyl, Ci-CealkoxyCi- 
Csalkoxy, C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci-Cehaloalkyl, d- 
Cyialoalkoxy, Ci-Cyiydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 
R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
20 cyano, amino, CrC2alkyl, Ci-C2alkoxy, Ci-Cahaloalkyi, Ci-Cahaloalkoxy, and 

mono- or di-(CrC2)alkyIamino; 
R4 is hydrogen or methyl; 
R5 represents branched C3-C10 alkyl; 
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Re, R7, and R7' are as independently chosen from hydroxy, anaino, halogen Cp 

Qalkoxy, Ci-CealkoxyCrCealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci- 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino; and 
5 W is methyl, methoxy, ethyl or ethoxy. 

In another aspect of the present invention further provides compounds 
according to Formula VII: 




10 Formula Vn 

or a phannaceutically accq)table salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, Ci-Cealkoxy, CrCeailsyl, Ci-CealkoxyCi- 

Cealkoxy, C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci-Cyhaloalkyl, Cj- 

Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 

15 R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 

cyano, amino, Ci-C2alkyl, Ci-C2alkoxy, Ci-C2haloalkyl, Q-Qhaloalkoxy, and 

mono- or di-(CrC2)alkylamino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 

more substituents independently chosen from hydroxy, amino, Ci-Qalkoxy, 

20 and mono- or di-(Ci-C6)alkylamino; 

Re, R7, and R7' are as independently chosen from hydroxy, amino, halogen Ci- 

Qalkoxy, Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Q- 

Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 

C6)a]kylamino; and 

25 misOorl. 
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In yet another aspect of the present invention further provides compounds 
according to Formula Vni: 




7 



5 or a pharmaceutically acceptable salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, Ci-Cealkoxy, Ci-Cealkyl, Ci-QalkoxyCi- 
Cealkoxy, Cs-Cvcycloalkyl, Ca-Cvcycloalkoxy, Cj-Cghaloalkyl, Ci- 
Cehaloalkoxy, Ci-Cshydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 
R2 represents ftom 0 to 3 substituents independently selected from halogen, hydroxy, 
10 cyano, amino, Ci-C2alkyl, CrC2alkoxy, Ci-C2haloalkyl, Ci-C2haloalkoxy, and 

mono- or di-(Ci-C2)alkylamino; 
R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or . 
more substituents independently chosen from hydroxy, amino, Ci-Qalkoxy, 
and mono- or di-(Ci-C6)alkylamino; 
15 R4 is hydrogen or methyl; 

R5 represents branched C3-C10 alkyl; and 

Re, R7, and R7* are as independently chosen from hydroxy, amino, halogen Ci- 

Cealkoxy, Ci-CealkoxyCi-Qalkoxy; Ca-Cvcycloalkyl, C3-C7cycloalkoxy, Ci- 
Cfihaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
20 C6)allgrlamino. 

Compounds of the invention are useful in treating a variety of conditions 

including affective disorders, anxie^ disorders, stress disorders, eating disorders, and 

drug addiction. 

Affective disorders include all types of depression, bipolar disorder, 
25 cyclothymia, and dysthymia. 

Anxiety disorders mclude generalized anxiety disorder, panic, phobias and 
obsessive-compulsive disorder. 
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Stress-related disorders include post-traumatic stress disorder, hemorrhagic 
stress, stress-induced psychotic episodes, psychosocial dwarfism, stress headaches, 
stress-induced immune systems disorders such as stress-induced fever, and stress- 
related sleep disorders. 
5 Eating disorders include anorexia nervosa, bulimia nervosa, and obesity. 

Modulators of the CRF receptors are also useful in the treatment (e.g., 
symptomatic treatment)of a variety of neurological disorders including supranuclear 
palsy, AIDS related dementias, multiinfarct dementia, neurodegenerative disorders 
such as Alzhehner's disease, Parkinson's disease, and Huntmgton's disease, head 

10 trauma, spinal cord traiuna, ischemic neuronal damage, amyotrophic lateral sclerosis, 
disorders of pain peic^tion such as fibromyalgia and epilepsy. 

Additionally compounds of Formulae I through Vm are useful as modulators 
of the CRF receptor in the treatment (e.g., symptomatic treatment) of a number of 
gastrointestinal, cardiovascular, hormonal, autoimmune and inflammatory conditions. 

15 Such conditions include irritable bowel syndrome, ulcers, Crohn's disease, spastic 
colon, diarrhea, post operative ilius and colonic hypersensitivity associated with 
psychopathological disturbances or stress, hypertension, tachycardia, congestive heart 
failure, infertility, euthyroid sick syndrome, inflammatory conditions effected by 
rheumatoid artinitis and osteoarthritis, pain, asthma, psoriasis and allergies. 

20 Compounds of Formulae I through Vm are also useful as modulators of the 

CRFl receptor in the treatment of animal disorders associated with aberrant CRF 
levels. These conditions include porcine stress syndrome, bovine shipping fever, 
equine paroxysmal fibrillation, and dysfunctions induced by confinement in chickens, 
sheering stress in sheep or human-animal interaction related stress in dogs, 

25 p^chosocial dwarfism and hypoglycemia. 

Typical subjects to which compounds of the invention may be administered 
will be mammals, particularly primates, especially humans. For veterinary 
applications, a wide variety of subjects will be suitable, e.g. livestock such as cattie, 
sheep, goats, cows, swine and the like; poultry such as chickens, ducks, geese, 

30 turkeys, and the like; and other domesticated animals particularly pets such as dogs 
and cats. For diagnostic or research applications, a wide variety of manmials will be 
suitable subjects including rodents (e.g. mice, rats, hamsters), rabbits, primates, and 
swine such as inbred pigs and the like. Additionally, for in vitro applications, such as 
in vitro diagnostic and research applications, body fluids (e.g., blood, plasma, serum. 
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CSF, lymph, cellular interstitial fluid, aqueous humor, saliva, synovial fluid, feces, or 
urine) and cell and tissue samples of the above subjects will be suitable for use. 

The CRF binding compounds provided by this invention and labeled 
derivatives thereof are also useful as standards and reagents in determining the ability 
5 of test compounds (e.g., a potential pharmaceutical) to bind to a C31F receptor. 

Labeled derivatives the CRF antagonist compounds provided by this invention 
are also useful as radiotracers for positron emission tomography (PET) imaging or for 
single photon emission computerized tomography (SPECT). 

More particularly compounds of tiie invention may be used for demonstrating 

10 the presrace of CRF receptors in cell or tissue samples. Hiis may be done by 
I»:eparing a plurality of matched cell or tissue samples, at least one of which is 
prepared as an experiment sample and at least one of which is prepared as a control 
sample. The experimental sample is prepared by contacting (under conditions that 
permit bindmg of CRF to CRF receptors within cell and tissue samples) at least one of 

15 the matched cell or tissue samples that has not previously been contacted wiA any 
compound or salt of the invention with an experimental solution comprising the 
detectably-labeled preparation of the selected compound or salt at a first measured 
molar concentration. The control sample is prepared by in the same manner as the 
experimental sample and is incubated in a solution that contains the same ingredients 

20 as the experimental solution but that also contains an unlabeUed preparation of the 
same compound or salt of the invention at a molar concentration that is greater than 
the first measured molar concentration. 

The experimental and control samples are then washed to remove unbound 
detectably-labeled compound. The amount of detectably-labeled compound remaining 

25 bound to each sample is then measured and tiie amount of detectably-labeled 
compound in the experimental and control samples is compared. A comparison that 
indicates the detection of a greater amount of detectable label in the at least one 
washed experunental sample than is detected in any of the at least one washed control 
samples demonstrates the presence of CRF receptors in that experimental sample. 

30 The detectably-labeled compound used in this procedure may be labeled with 

any detectable label, such as a radioactive label, a biological tag such as biotin (which 
can be detected by binding to detectably-labeled avidin), an enzyme (e.g., alkaline 
phosphatase, beta galactosidase, or a like enzyme that can be detected its activity in a 
colorimetric assay) or a direcfly or indirectiy luminescrat label. When tissue sections 



-28- 



wo 02/28839 



PCT/USOl/31738 



are used in this procedure and the detectably-Iabeled compound is radiolabeled, the 
bound, labeled compound may be detected autoradiographically to gen^ate an 
autoradiogram. When autoradiography is used, the amount of detectable label in an 
experimental or control sample may be measured by viewing the autoradiograms and 
5 comparing the exposure density of the autoradiograms. 

The present invention also pertains to methods of inhibiting the binding of 
CRF to CRF receptors (preferably CFRl recq)tor8) which methods involve contacting 
a solution containing a CRF antagonist compound of the invention with cells 

10 expressing CRF receptors, wheidn the compound is present in the solution at a 
concentration sufficient to inhibit CRF binding to CRF receptors in vitro. This method 
inchides inhibiting the binding of CRF to CRF receptors in vivo, e.g., in a patient 
given an amount of a compound of any one of Fonnulae I through VHI that would be 
sufficient to inhibit the binding of CRF to CRF receptors in vitro. Jn, one embodiment, 

15 such methods are useful in treating physiological disorders associated with excess 
concmtrations of CRF. The amount of a compound that would be suffici^t to inhibit 
tiie binding of a CRF to the CRF receptor may be readily determined via a CRF 
receptor binding assay (see, e.g., Example 2), or from the ECso of a CRF receptor 
functional assay, such as a standard assay of CRF receptor mediated chemotaxis. The 

20 CRF receptois used to determine in vitro binding may be obtained from a variety of 
sources, for example from cells that naturally express CRF receptors, e.g. IMR32 cells 
or from cells expressing cloned human CRF receptors. 

The present invention also pertains to methods for altering the activity of CRF 
receptors, said mefliod comprising exposing cells expressing such receptors to an 

25 effective amount of a compound of the invention, wherein the compound is present in 
the solution at a concentration sufficient to specifically alter the signal transduction 
activity in response to CRF in cells expressing CRF receptors in vitrOy preferred cells 
for this purpose are those that express high levels of CRF receptors (i.e., equal to or 
greater than the number of CRFl receptors per cell found in differentiated IMR-32 

30 human neuroblastoma cells), with IMR-32 cells being particularly preferred for 
testing the concentration of a compound required to alter the activity of CRFl 
receptors. This metiiod includes altering the signal transduction activity of CRF 
receptors in vivo, e.g., in a patient given an amount of a compound of Formula I that 
would be sufficient to alter the signal transduction activity in response to CRF in cells 
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expiessing CRF receptors in vitro. The amount of a compound that would be 
sufficient to alter the signal transduction activity in response to CRF of CRF receptors 
may also be determined via an assay of CRF receptor mediated signal transduction, 
such as an assay wh^ein the binding of CRF to a cell surface CRF receptor effects a 
5 changes in reporter gene expression. 

The present invention also pertains to packaged phaiteaceutical compositions 
for treating disorders responsive to CRF receptor modulation, e.g., eating disorders, 
depression or stress. The packaged pharmaceutical compositions include a container 
holding a therapeutically effective amount of at least one CRFl receptor modulator as 
10 described supra and instructions for using the treating disorder responsive to CRFl 
receptor modulation in the patient. 

Chemical description and terminology 

The compounds hmin described may have one or more asymmetric centers or 

15 planes. Compounds of the present invration containing an asymmetrically substituted 
atom may be isolated in optically active or racemic forms. It is well known in the art 
how to prepare optically active forms, such as by resolution of racemic forms 
(racemates), by asymmetric syntiiesis, or by synthesis from optically active starting 
materials. Resolution of the racemates can be accomplished, for example, by 

20 conventional methods such as crystallization in the presence of a resolving agent, or 
chromatogmphy, using, for example a chiral HPLC column. Many geometric isomers 
of olejBns, C=N double bonds, and the like can also be present in the compounds 
described herein, and all such stable isomers are contemplated in the present 
invention. Cis and trans geometric isomers of the compounds of the present invention 

25 are described and may be isolated as a mixture of isomers or as separated isomeric 
forms. All chiral (enantiomeric and diastereomeric), and racemic forms, as well as all 
geometric isomeric forms of a structure are intended, unless the specific 
stereochemistry or isomeric form is specifically indicated. 

When any variable occurs more than one time in any constituent or formula 

30 for a compound, its definition at each occurrence is independent of its definition at 
every oth^ occurrence. Thus, for example, if a group is shown to be substituted with 
0-2 R*, then said group may optionally be substituted with up to two R* groups and R" 
at each occurrence is selected independentiy from the definition of R\ Also, 
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combinations of substituents and/or variables are permissible only if such 
combinations result in stable compounds. 

Formula I includes, but is not limited to, compounds of Foimula I, II, m, IV, 
V, VI,VnandVlIL 

5 As indicated above, various substituents of the various formulae (compounds 

of Foraiula I, H, m, IV, V, VI, VII and Vm) are "optionally substituted", includmg 
Ar, Ri, R2, R3. R4, Rst R6. R7, R?', Ra. Rb and W of Fonnula I, H, m, IV, V, VI, VH 
and Vm and subformulae thereof, and such substituents as recited in the sub-foimulae 
such as Fonnula I, H. HI, IV, V, VI, VU and VIE. Tlie tenn "substituted," as used 

10 herein, means that any one or more hydrogens on the designated atom or group is 
replaced with a selection from the indicated group of substituents, provided that the 
designated atom's normal valence is not exceeded, and that the substitution results in a 
stable conq)ound. When a substituent is 0x0 (keto, i.e., =0), then 2 hydrogens on an 
atom aie replaced. The present invention is intraded to include all isotopes (including 

1 5 radioisotopes) of atoms occuiring in the present compounds. 

When substituents such as Ar, Ri, R2, R3, R4, Rs* R6» R7, R? t Ra» Rb and W 
ate further substituted, they may be so substituted at one or more available positions, 
typically 1 to 3 or 4 positions, by one or more suitable groups such as those disclosed 
herein. Suitable groups that may be present on a '^substituted" Ar, Ri, R2, R3, R4, R5, 

20 R6» R?) R?'* Rai Rb and W or other group include e.g., halogen; cyano; hydioxyl; nitro; 
azido; alkanoyl (such as a Ci-Cs alkanoyl group such as acyl or the like); 
carboxamido; alkyl groups (including cycloalkyl groups, having 1 to about 8 carbon 
atoms, preferably 1, 2, 3, 4, S, or 6 carbon atoms); alkenyl and alkynyl groups 
(including groups having one or more unsaturated linkages and from 2 to about 8, 

25 preferably 2, 3, 4, S or 6, carbon atoms); alkoxy groups having one or more oxygen 
linka^ and from 1 to about 8, preferably 1, 2, 3, 4, S or 6 carbon atoms; aryloxy 
such as phenoxy; alkyltiiio groups mcluding those having one or more fliioether 
linkages and from 1 to about 8 carbon atoms, preferably 1, 2, 3, 4, 5 or 6 carbon 
atoms; alkylsulfinyl groups including those having one or more sulfinyl linkages and 

30 from 1 to about 8 carbon atoms, preferably 1, 2, 3, 4, 5, or 6 carbon atoms; 
alkylsulfonyl groups including those having one or more sulfonyl linkages and from 1 
to about 8 carbon atoms, preferably 1, 2, 3, 4, S, or 6 carbon atoms; aminoalkyl 
groups including groups having one or more N atoms and from 1 to about 8, 
preferably 1, 2, 3, 4, 5 or 6, carbon atoms; carbocyclic aryl having 6 or more carbons 
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and one or more rings, {e.g., phenyl, biphenyl, naphthyl, or the like, each ring either 
substituted or unsubstituted aromtic); arylalkyl having 1 to 3 separate or fused rings 
and from 6 to about 18 ring carbon atoms, with benzyl being a preferred arylalkyl 
group; aiylalkoxy having 1 to 3 separate or fused rings and from 6 to about 18 ring 
5 carbon atoms, with 0-benzyl being a prefened arylalkoxy group; or a saturated, 
unsaturated, or aromatic heterocyclic group having 1 to 3 sq>arate or fused rmgs with 
3 to about 8 members per ring and one or more N, O or S atoms, e.g. coumarinyl, 
qumolinyl, isoqumolmyl, quinazolinyl, pyridyl, pyrazinyl, pyrimidyl, fiiranyl, 
pyrrolyl, thienyl, thiazolyl, triazinyl, oxazolyl, isoxazolyl, inoddazolyl, mdolyl, 

10 benzofuranyl, benzothiazolyl, tetrahydrofiiranyl, tetrahydropyranyl, pipaidinyl, 
moipholinyl, piperazinyl, and pynolidinyl. Such heterocyclic groups may be further 
substituted, e.g, with hydroxy, alkyl, alkoxy, halogen and amino. 

As used herein, "alkyl" is intended to mclude both branched and straight-chain 
saturated aliphatic hydrocarbon groiq>s, having the specified number of carbon atoms. 

15 Samples of alkyl include, but are not limited to, methyl, ethyl, n-propyl, 2-propyl, n- 
butyl, j-butyl, r-butyl, n-pentyl, and j-pentyl. Preferred allqfl groups are Ci-Cio alkyl 
groups. Especially preferred alkyl groups ate methyl, ethyl, propyl, butyl, and 3- 
pentyl. The term Cm allqrl as used herein includes alkyl groups consisting of 1 to 4 
carbon atoms, which may contain a cyclopropyl moiety. Suitable examples are 

20 methyl, ethyl, and cyclopropylmethyl. Especially preferred branched alkyl groups are 
aliphatic hydrocarbon groups having the specified number of carbon atoms. More 
preferred are branched all^l groups where the branching point is at the alpha carbon 
atom. Particularly preferred branched alkyl groups include Z-propyl, 2-butyl, 2- 
pentyl, 3-pentyl, 2-hexyl, 3-hexyl» 3-heptyl and4-heptyL 

25 "Cycloalkyl" is intended to include saturated ring groups, having the specified 

number of carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl. 
Cycloalkyl groups typically will have 3 to about 8 ring members. 

In the tenn "(C3-C7cycloalkyl)Ci-C4aIkyl", cycloalkyl, and Okyl are as defined 
above, and the point of attachment is on the alkyl group. This term encompasses, but 

30 is not limited to, cyclopropyhnethyl, cyclohexyhnethyl, and cyclohexylmethyl. 

"Alkenyl" is intended to include hydrocarbon chains of either a straight or 
branched configuration comprising one or more unsaturated carbon-carbon bonds, 
which may occur in any stable point along the chain, such as ethenyl and propenyl. 
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Alkenyl groups typically will have 2 to about 8 carbon atoms, more typically 2 to 
about 6 carbon atoms. 

"Alkynyl" is int^ded to include hydrocarbon chains of either a straight or 
branched configuration comprising one or more carbon-carbon triple bonds, which 
5 may occur in any stable pomt along the chain, such as ethynyl and propynyl. Alkynyl 
groups typically will have 2 to about 8 carbon atoms, more typically 2 to about 6 
carbon atoms. 

^Haloalkyl" is intended to include both branched and straight-chain saturated 
aliphatic hydrocarbon groups having the specified number of carbon atoms, 
10 substituted with 1 or mc»:e halogen atoms. Examples of haloalkyl include, but are not 
limited to, mono-, di-, or tri-fluoromethyl, mono-, di-, or tri-chloromethyl, mono-, di-, 
tri-, tetra-, or penta-fluoroethyl, and mono-, di-, tri-, tetra-, or penta-chloroethyl. 
I^pical haloalkyl groups will have 1 to about 8 carbon atoms, more typically 1 to 
about 6 caibon atoms. 

15 "Alkoxy" represents an alkyl groiq> as defined above with the indicated 

number of carbon atoms attached through an oxygen bridge. Examples of .alkoxy 
include, but are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 2- 
butoxy, /-butoxy, n-pentoxy, 2-pentoxy, 3-pentoxy, isopentoxy, neopentoxy, n- 
hexoxy, 2-hexoxy, 3-hexoxy, and 3-methy4>entoxy. Alkoxy groups typically have 1 
20 to about 8 carbon atoms, more typically 1 to about 6 carbon atoms. 

"Halolkoxy" represents a haloalkyl group as defined above with the indicated 
number of carbon atoms attached through an oxygen bridge. 

As used herein, the term "allgrltbio" includes those groups having one or more 
thioether linkages and preferably from 1 to about 8 carbon atoms, more typically 1 to 
25 about 6 carbon atoms. 

As used herein, the term "alkylsulfinyl" includes fliose groups having one or 
more sulfoxide (SO) linkage groups and typically from 1 to about 8 caibon atoms, 
more typically 1 to about 6 carbon atoms. 

As used herein, the term "alkylsulfonyl" includes those groups having one or 
30 more sulfonyl (SO2) linkage groups and typically firom 1 to about 8 carbon atoms, 
more typically 1 to about 6 carbon atoms. 

As used herein, the term "alkylamino" includes those groups having one or 
more primary, secondary and/or tertiary amine groups and typically from 1 to about 8 
carbon atoms, more typically 1 to about 6 carbon atoms. 
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"Halo" or "halogen" as used herein refers to fluoro, chloro, bromo, or iodo; 
and "counter-ion" is used to represent a small, negatively charged species such as 
chloride, bromide, hydroxide, acetate, sulfate, and the like. 

As used herein, "carbocyclic group" is intended to mean any stable 3- to 7- 
5 membered monocyclic or bicyclic or 7-to 13-membered bicyclic or tricyclic group, 
any of which may be saturated, partially unsaturated, or aromatic. Jn addition to tiiiose 
exemplified elsewhere herein, examples of such carbocycles include, but are not 
limited to, cyclopropyl, cyclobu^l, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, 
cyclooctyl, [3.3.0]bicyclooctanyl, [4.3.0]bicyclononanyl, [4.4.0]bicyclodecanyl, 
10 [2.2.2]bicyclooctanyl, fluorenyl, phenyl, naphthyl, indanyl, and tetrahydronaphthyl. 

As used herein, the term "heterocyclic group" is intended to include saturated, 
partially unsaturated, or unsaturated (aromatic) groups having 1 to 3 (preferably 
fused) rings with 3 to about 8 members per ring at least one ring containing an atom 
selected from N, O or S. The nitrogen and sulfur heteroatoms may optionally be 
15 oxidized. The term or "heterocycloalkyl" is used to refer to saturated heterocyclic 
groups. 

The heterocyclic rmg may be attached to its pendant group at any heteroatom 
or carbon atom that results in a stable structure. The heterocyclic rings described 
herein may be substituted on carbon or on a nitrogen atom if the resulting compound 

20 is stable. A nitrogen in the heterocycle may optionally be quatemized. As used hmin, 
the term "aromatic heterocyclic system" is intended to include any stable 5-to 
7-memb»:ed monocyclic or 10- to 14-membered bicyclic heterocyclic aromatic ring 
system which comprises carbon atoms and from 1 to 4 heteroatoms indep^dentiy 
selected from the group consisting of N, O and S. It is preferred that the total number 

25 of S and O atoms in the aromatic heterocycle is not more than 2, more preferably not 
more than 1. 

Examples of heterocycles include, but are not limited to, those exemplified 
elsewhere herein and further include acridinyl, azocinyl, benzimidazolyl, 
benzoforanyl, benzothiofiiranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, 
30 benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, 
carbazolyl, NH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, 
decahydroquinolinyl, 2/t6H-l,5,2-dithiazinyl, dihydrofuro[2,3-&]tetrahydrofuran, 
furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, IH-indazolyl, indolenyl, 
indolinyl, indolizinyl, indolyl, 3fl-indolyl, isobenzofuranyl, isochromanyl. 
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isoindazolyl, isoindolinyl» isoindolyl, isoquinolinyl, isotbiazolyl, isoxazolyl, 
moipholinyl, naphthyridinyl, cxjtahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 
1,2,4-oxadiazolyl;- l,2,5oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyU oxazolyl, 
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, 
5 phenodiiaziiiyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, 
pteridinyl, puiinyl, pyranyl, pyrazinyU pyrazolidinyl, pyrazolinyl, pyrazolyl, 
pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyU pyridyl, 
pynmidinyU pynolidinyl, pyrcolinyl, 2£r*pyirolyl, pyrrolyl, quinazolinyl, quinolinyl, 
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofiiranyl, 

10 tetiahydFoisoquinoIinyl, tetrahydroquinolinyl, 6&-l,2,S-thiadiaziiiyl, 1^3- 
thiadiazolyl, 1,2,4-ffaiadiazolyl, l,2,S-thiadiazolyl, l,3>4thiadiazolyl, thianfhrenyl, 
tbiazolyU iMenyl, thienotMazolyl, thienooxazolyl, tfaienoimidazolyl, thiophenyl, 
triazinyl, 1,2,3-triazolyl, 1,2,4-tiiazolyl, l^,S-triazolyl, 13>4-tiiazolyl, and xanthmyl. 
Preferred heterocyclic groups include, but are not limited to, pyridinyl, 

15 pyiiinidinyl, fiiranyl, tfadenyl, pyrrolyl, pyrazolyl, pynolidinyl, morpholinyl, 
piperidinyl, piperazinyl, and imidazolyl. Also included are fiised ring and spiro 
compounds containing, for example^ the above heterocycles. 

As used herein, the term *'carbocyclic aryl" includes groups that contain 1 to 3 
separate or fused rings and from 6 to about 18 ring atoms, without hetero atoms as 

20 ring members. Specifically preferred carbocyclic aryl groups include phenyl, and 
naphlhyl iacluding 1-napihyl and 2-naphthyl. 

As used herein, "phannaceutically acceptable salts'* refer to d^vatives of the 
disclosed compounds wherein the parent compound is modified by making non-toxic 
acid or base salts thereof, and further refers to phannaceutically acceptable solvates of 

25 such compounds and such salts. Examples of phannaceutically acceptable salts 
include, but are not limited to, mineral or organic acid salts of basic residues such as 
amines; alkali or organic salts of acidic residues such as carboxylic acids; and the like. 
Ihe phannaceutically acceptable salts mclude the conventional non-toxic salts and tte 
quaternary ammonium salts of the parent compound formed, for example, firom 

30 non-toxic inorganic or organic acids. For example, conventional non-toxic acid salts 
include those derived from inorganic acids such as hydrochloric, hydrobromic, 
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from organic 
acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, 
ascorbic, pamoic, malefic, hydroxynaaleic, phenylacetic, glutamic, benzoic, salicylic, 
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mesylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, 
ethane disulfonic, oxalic, isethionic, H0OC-(CH2)n-C0OH where n is 0-4, and the 
like. The pharmaceutically acceptable salts of the present invention can be 
synthesized from a parent compound that contains a basic or acidic moiety by 
5 conventional chemical methods. Generally, such salts can be prepared by reacting free 
acid forms of these compounds with a stoichiometric amount of the sppropriate base 
(such as Na, Ca, Mg, or K hydroxide, carbonate, bicarbonate, or the like), or by 
reacting free base fomis of these compounds with a stoichiometric amount of the 
impropriate acid. Such reactions are typically carried out ia water or in an organic 

10 solvent, or in a mixture of the two. Generally, non-aqueous media like ether, ethyl 
acetate, ethanol, isopropanol, or acetonitrile are preferred, where practicable. lists of 
additional suitable salts may be found, e.g., in Remington's Pharmaceutical Sciences, 
nth ed.. Mack Publishing Company, Easton. PA, p. 1418 (1985). 

"Prodrugs" are intended to include any compounds that become compounds of 

15 Formula I when administered to a mammalian subject, e.g., upon metabolic 
processmg of the prodrug. Examples of prodrugs mclude, but are not limited to, 
acetate, formate and benzoate and like derivatives of functional groups (such as 
alcohol or amine groups) in the compounds of Formula L 

Combinations of substituents and/or variables are pennissible only if such 

20 combmations result in stable compounds or useful synthetic intermediates. A stable 
compound or stable structure is meant to imply a compound that is suffidentiy robust 
to survive isolation from a reaction mixture, and subsequent formulation into an 
effective dierapeutic agent Hie term "fliera^reutically effective amount" of a 
compound of this invration means an amount effective, when administ^ed to a 

25 human or non-human patient, to provide a therapeutic benefit such as an ameliomtion 
of symptoms, e.g., an amount effective to antagonize the effects of pathogenic levels 
of CRF or to treat the symptoms of stress disorders, affective disorder, anxiety or 
depression. 

30 Pharmaceutical Preparations 

The compounds of Formulae I, II, m, IV, V, VI, Vn and/or VIE may be 
administered orally, topically, transdermally, parenterally, by inhalation or spray or 
rectally or vaginally in dosage unit formulations containing conventional non-toxic 
phannaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as 
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used herein includes subcutaneous, intiavraous, intramuscular, intrathecal and like 
types of injection or infusion techniques. In addition, there is provided a 
pharmaceutical formulation comprising a compound of general Formula I and a 
pharmaceutically acceptable canier. One or more compounds of general Formula I 

5 may be present in association with one or more non-toxic pharmaceutically acceptable 
carriers and/or diluents and/or adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general Formula I may be in a 
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily 
suspensions, dispersible powders or granules, emulsion, hard or soft capsules, or 

10 syrups or elixirs. 

Compositions intended for oral use may be prepared according to any method 
known to the art for the manufacture of pharmaceutical compositions and such 
compositions may contain one or mare agents selected from the group consisting of 
sweetening agents, flavoring agents, colormg agents and preserving agents in order to 

15 provide pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic phannaceuticaUy acceptable excipients 
that are suitable fc^ the manufacture of tablets. These excipients may be for example, 
inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and disintegrating agents, for example, 

20 com starch, or alginic acid; bmding agents, for example starch, gelatin or acacia, and 
lubricating agents, for example magnesium stearate, stearic add or talc. The tablets 
may be uncoated or they may be coated by known techniques to delay disintegration 
and absorption in the gastrointestinal tract and thereby provide a sustained action over 
a longer period. For example, a time delay material such as glyceryl monosterate or 

25 glyceryl distearate may be employed. 

Formulations for oral use may also be presented as hard gelatin capsules 
wherein the active ingredient is mixed with an inert solid diluent, for example, 
calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein 
the active ingredient is mixed with water or an oil medium, for example peanut oil, 

30 liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending 
agents, for example sodium carboxymethylcellulose, mefliylcellulose, 
hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth 
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and gum acacia; dispersing or wetting agents may be a naturaUy-occuning 
phosphatide, for example, lecithin, or condensation products of an alkylene oxide with 
fatty acids, for example polyoxyethylene stearate, or condensation products of 
ethylrae oxide with long chain aliphatic alcohols, for example 
5 heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol 
monooleate, or condensation products of ethylene oxide with partial esters derived 
firom fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more preservatives, 
10 for example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one 
or more flavoring agents, and one or more sweet^iing agents, such as sucrose or 
saccharin. 

Oily susp^ions may be formulated by suspending the active ingredients in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a 
15 mineral oil such as liquid paraffin. The oily suspensions may contain a thickening 
agent, for example beeswax, hard parafGn or cetyl alcohol. Sweetening agents such . 
as diose set forth above, and flavoring agents may be added to provide palatable oral 
prq)arations. Ibese compositions may be preserved by the addition of an anti-oxidant 
such as ascorbic acid. 

20 Dispersible powdm and granules suitable for preparation of an aqueous 

suspension by die addition of water provide the active ingredient in admixture with a 
dispersing or wettmg agent, suspending agent and one or more preservatives. Suitable 
disp^ing or wetting agents and suspending agents are exemplified by those already 
mentioned above. Additional excipients, for example sweetening, flavoring and 

25 coloring agents, may also be present. 

Pharmaceutical compositions of the invaition may also be in the form of oil- 
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or 
arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable 
emulsifying agents may be naturally-occurring gums, for example gum acacia or gum 

30 tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and 
esters or partial esters derived from fatty acids and hexitol, anhydrides, for example 
sorbitan monoleate, and condensation products of the said partial esters with ethylene 
oxide, for example polyoxyethylene sorbitan monoleate. The emulsions may also 
contain sweetening and flavoring agents. 
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Syrups and elixirs may be fonnulated with sweetening agents, for example 
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a 
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical 
compositions may be in the form of a sterile injectable aqueous or oleaginous 
5 suspension. This suspension may be formulated according to the known art using 
those suitable dispersing or wetting agents and suspending agents that have been 
mentioned above. The sterile injectable preparation may also be sterile injectable 
solution or suspension in a non-toxic parentally acceptable dilutent or solvent, for 
example as a solution in 1,3-butanediol. Among the acceptable vehicles and solv^ts 

10 that may be employed are water. Singer's solution and isotonic sodium chloride 
solution. Jn addition, sterile, fixed oUs are conventionally employed as a solvent or 
suspending medium. For this purpose any bland fixed oil may be employed including 
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in 
the preparation of injectables. 

15 The compounds of general Formula I may also be administered in the form of 

suppositories, e.g., for rectal administration of the drug. These compositions can be 
prepared by mixing the drug witii a suitable non-irritating excipient that is solid at 
ordinary temperatures but liquid at body temperature and will therefore melt in the 
body to release the drug. Such materials include cocoa butter and polyethylene 

20 glycols. 

Compounds of Formulae I, H, HI, IV, V, VI, Vn and/or VXH may be 
administered parenterally in a sterile medium. The drug, depending on the vehicle 
and concentration used, can eitbet be suspended or dissolved in the vehicle. 
Advantageously, one or more adjuvants such as preservatives, buffering agents, or 

25 local anesthetics can also be present in the vehicle. 

Dosage levels of the order of from about 0.05 mg to about 100 mg per 
kilogram of body weight per day are useful in the treatment of the above-indicated 
conditions, preferred dosages range from about 0.1 to about 30 mg per kg and more 
preferably fh)m about 0.5 to about 5 mg per kg per subject per day. The amount of 

30 active ingredient that may be combined with the carrier materials to produce a single 
dosage form will vary depending upon the host treated and the particular mode of 
administration. Dosage unit forms wiU generally contain between from about 0.1 mg 
to about 750 mg of an active mgredient. 
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Frequency of dosage may also vaiy depending on the compound used and the 
particular disease treated. However, for treatment of most CNS and gastrointestinal 
disorders, a dosage regimen of four times daily, preferably three times daily, more 
preferably two times daily and most preferably once daily is contemplated. For the 
5 treatment of stress and depression a dosage regimen of 1 or 2 tunes daily is 
particularly preferred. 

It will be understood, howev^, that the specific dose level for any particular 
patient vnH depend upon a variety of factors including the activity of the specific 
compound employed, the age» body weight, general health, sex, diet, time of 
10 administration, route of administration, and rate of excretion, drug combination (i.e. 
other drugs being used to treat the patient) and the severity of the particular disease 
undergoing therapy. 

Prefened compounds of the invention will have certain pharmacological 
properties. Such properties include, but are not limited to oral bioavailability, such 
15 that the preferred oral dosage forms discussed above can provide therapeutically 
effective levels of the compound in vivo. Penetration of the blood brain barrier is 
necessary for most compounds used to treat CNS disorders, whUe low brain levels of 
compounds used to treat p^phereal disordm are g^erally preferred 

Assays may be used to predict these desirable pharmacological properties. 
20 Assays used to predict bioavailability include transport across human intestmal cell 
monolayers, including Caco-2 cell monolayers. Toxicity to cultured hepatocyctes 
may be used to predict compound toxicity, with non-toxic compounds bemg 
preferred. Penetration of the blood brain barrier of a compound in humans may be 
predicted from the brain levels of the compound in laboratory animals given the 
25 compound, e.g., intravenously. 

Percentage of serum protein binding may be predicted from albumin binding 
assays. Examples of such assays are described in a review by Oravcovd, et al. 
(Journal of Chromatography B (1996) volume 677, pages 1-27). Preferred 
compounds exhibit reversible serum protein binding. Preferably this binding is less 
30 than 99%, more preferably less than 95%, even more preferably less than 90%, and 
most preferably less than 80%. 

Frequency of administration is generally inversely proportional to the in vivo 
half-life of a compound. In vivo half-Uves of compounds may be predicted from in 
vitro assays of microsomal half-life as described by Kuhnz and Gieschen (Drug 



.40- 



wo 02/28839 



PCTAJSOl/31738 



Metabolism and Disposition, (1998) volume 26, pages 1120-1127). Prefored half 
lives are those allowing for a preferred frequency of administration. 

As discussed above, preferred compounds of the invention exhibit good 
activity in standard in ^ntro CRF receptor binding assays, preferably die assay as 
5 specified in Example 2, which follows. References herein to "standard in vitro 
receptor binding assay" are intended to refer to that protocol as defined in Example 2» 
which follows. Generally preferred compounds of the invention have an IC50 (half- 
maximal inhibitoiy concentration) of about 1 micromolar or less, still more preferably 
and IC50 of about 100 nanomolar or less even more preferably an IC50 of about 10 
1 0 nanomolar or less or even 1 nanomolar or less in such a defined standard in vitro CRF 
receptor binding assay as exemplified by Example 2 which follows. 

EXAMPLES 

Preparation of Compounds 

1 5 The compounds of the present invention can be prepared in a number of ways well 
known to one skilled in the art of organic synthesis. The compounds of the present 
invention can be synthesized using the methods described below, together with . 
synthetic methods known in the art of synthetic organic chemistry, or variations 
thereon as appreciated by those skilled in the art Preferred methods include but 

20 are not hmited to those methods described below. Methods for the preparation of 
compounds of the present invention include, but are not limited to, those described 
in the schemes and examples given below. Those who are skilled in the art will 
recognize that the starting materials may be varied and additional steps employed 
to produce compounds encompassed by the present invention. 

25 

Abbreviations 

The following abbreviations are used in synthetic examples 1-11. 

MeOH- methanol 
30 HO Ac - acetic acid 
EtOAc - ethyl acetate 
EtaN - triethylamine 
DMF - dimethylf ormamide 
DEPC - phenyltrimethylammonium tribromide 
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LAH - lithium aluminum hydride 
Et20"- diethyl ether 
PTAB - diethylphosphoryl cyanide 
THDF - tetrahy drofiiran 
5 DiB AL - diisobutyl aluminum hydride 
SPE - solid phase extraction 

Example 1 

Preparation of N-IsopropYl-2A6-trimethvl-N-ri-f l-oroDvlbutyn-lg-benznimirfarril- 
2-vlmethvllbenzamide 




15 Step 1. 4-heptanone (0.9 ml, 6.4 mmol) is added to a solution of 1,2- 

phenylenediamine (1.3Sg, 12.4 mmol) in MeOH (4 ml), followed by HOAc (acetic 
acid, 0.2 ml). The resulting mixture is heated to 65 and NaBHsCN (500 mg, 8 
mmol) is added. After 30 min, the mixture is cooled to room temperature, and 
evaporated to dryness. The residue is dissolved in EtOAc, washed with water, brine, 

20 dried, filtered and evaporated. The crude product is purified by column 
chromatograph (eluted with 30% CH2CI2 in hexane) to give the product as a colorless 
oil. NMR (CDCI3): 6 0.92 (t. J=6.9 Hz, 6H), 1.30-1.56 (m, 8H), 3.20 (br, 3H), 3.35 



-42- 



wo 02/28839 



PCT/USOl/31738 



(pt. J=5.7 Hz, IH), 6.60-6.64 (m, IH), 6.63 (d, J=7.8 Hz, IH), 6.72 (dd, J=1.8 and 8.1 
Hz, IH). 6.81 (ddd, J=1.5, 7.5 and 9.6 Hz, IH). 

Step 2. Chloroacetyl chloride (0.09 ml, 1.12 nunol) is added to a solution of 
5 the above dianune (230 mg, 1.12 nunol) in CH2CI2 (1 ml), at room temperature. Hie 
resulting solution is stirred for 30 minutes, and then poured into a solution of 
isopropylamine (0.95 ml, 11.15 mmol) in CH2CI2 (4 ml) and stirred for 2 hours more. 
The reaction noixture is evaporated to dryness, dissolved in CH2CI2 and washed with 
water, brine, dried, filtered and evaporated to give a Ught yellow oil. ^H NMR 
10 (CDCI3): 5 0.91 (t, J=6.9 Hz, 6H), 1.14 (d, J=6.3 Hz, 6H), 1.30-1.56 (m, 8H), 1.60- 
1.80 (br, 2H), 2.85 (pt, J=6.3 Hz, IH), 3.36 (pt, J:^.7Hz, IH), 3.44 (s, 2H), 6.67-6.72 
(m. 2H), 7.05-7.11 (m, IH), 7.34-7.38(m,lH), 9.18 (s, IH). LC-MS: 306.2 (M+1). 

Step 3. The solution of the above amide in HOAc (2.5 ml) is heated to 60 °C 
15 for 10 hours, then evaporated to dryness, dissolved in CH2Q2» washed with saturated 
NaHCOa, water, brine, dried, filtered and evaporated to give a light brown oil. ^H 
NMR (CDQa): 5 0.86 (t, J=7.5 Hz, 6H), 1.14 (d, J=6.0 Hz, 6H), 1.20-1.40 (m, 2H), 
1.80-1.92 (m, 4H), 2.02-2.18 (m, 2H), 2.93 (ht, J=6.3 Hz, IH), 4.02 (s, 2H). 4.43 (m, 
IH), 7.18-7.22 (m, 2H), 7.45-7.49 (m, IH), 7.71-7.74(m,lH). LC-MS: 288.3 (M+1). 

20 

Step 4. EtsN (0.135 ml, 0.98 mmol) is added to a solution of the above amine 
(255 mg, 0.887 mmol) in CH2CI2 (1.5 ml) at room temperature, followed by 2,4,6- 
trimethylbenzoyl chloride (0.147 ml, 0.887 mmol). The resulting mixture is stirred for 
2 hours, and then diluted with CH2CI2 (4 ml), washed with water, brine, dried, filt^ied 

25 and evaporated. The crude is purified by column chromatography (eluted with 
CH2a2 to 1% MeOH in CH2a2 ) to give the product as a light yellow oil. ^H NMR 
(CDCI3) showed two confonners in a ratio of about 1 to 3. Peaks derived ficom the 
major conformor: 8 0.89 (t, 1=7.5 Hz, 6H), 1,19 (d, J=6.9 Hz, 6H), 2.25 (s, 31^, 2.33 
(s, 6H), 3.90 (m, IH), 4.72 (m, IH), 4.98 (s, 2H), 6.82 (s, 2H). Peaks derived £n>m the 

30 minor confonner. 5 0.71 (t, J=7.5 Hz, 6H), 1.38 (d, J=6.6 Hz, 6H), 2.14 (s, 3E0, 2.28 
(s, 6H), 3.80 (m, IH), 4.45 (s, 2H), 4.95 (m, IH), 6.65 (s, 2H). Peaks mixed togpthar: 
1.58-1.70 (m. 2H), 1.90-2.10 (m, 6H), 7.10-7.25 (m, 2H), 7.50-7.60 (m, IH), 7.68- 
7.78 (m, IH). LC-MS: 434.4 (M+1). 
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Example 2 

Preparation of N-(2"Hvdroxv-l-methvlethvl)"N-ri-f4-inethoxvphenvl)~5'- 
1rifluoromethvl"lH-benzoiipidazol-2-vl-methvl1-2.4.6-trimethvlbenzaim 

5 




Step 1. 4-fluoro-3-i]itrobenzotrifluoride (28 ml, 02 mole) is added to a 
solution of p-anisidine (24.6 g» 0.2 mole) in EtsN (63 ml, 0.47 mole). The resulting 
10 mixture is heated at reflux and kept stirring for 1 hour. After cooling, wat^ (500 ml) 
is added. The resulting red crystals are collected by filtration, washed thoroughly with 
water and dried. 

Step 2. The above nitro compound (20g, 64 mmol) is dissolved in 
15 EtOH/EtOAc (SOml/lOOml) and hydrogenated at 30 psi widi 10% Pd on carbon (0.7g) 
for 2 hours. The catalyst is removed and the light yellow filtrate evaporated to dryness 
to give the product as a light brown crystalline solid. NMR (CDCI3): 5 3.65 (hr, 
2EI), 3.80 (s. 3H), 5.24 (br, IH), 6.86 (d, 2H), 6.91 (d, 2H), 6.98 (m. 3H). 

20 Step 3. EtaN (0.5 ml, 3.54 mmol) is added to a solution of the above aniline 

(1.0 g, 3.54 mmol) in 1,2-dichlQroethane (10 ml), followed by chloroacetyl chloride 
(0.28 ml, 3.54 mmol) at 0 ^C. The resultmg mixture is stirred at room temperature 
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overnight, then diluted with CH2CI2 and washed with water, brine, dried, filtered and 
evaporated to give an oil residue. This residue is dissolved in HOAc (10 ml) and 
heated to 70°C for 2 hours then evaporated to dryness. The resulting oil residue is 
dissolved in 50% EtOAc m hexane and washed with water, brine, dried, filtered and 
5 evaporated to give a light yellow oil. NMR (CDQa): 8 3.92 (s, 3H), 4.65 (s, 2H), 
7.10 (d, 2H), 7.22 (d, IH), 7.40 (d, 2H), 7.54 (d, IH), 8.10 (s,lH). LC-MS: 341.1 
(M+1). 

Step 4. A solution of the above chloride (0.56g, 1.64 mmol) m CH3CN (5 ml) 
10 is added to a solution of 2-anainopropanol (0.79 ml, 9.86 mmol) in CH3CN (3 ml). 
The resulting mixture is stirred overnight, and then evaporated. The residue is 
dissolved in EtOAc and washed with water, brine, dried, filtered and evaporated. The 
obtained oil (0.57g) is dissolved in 1,2-dichlQroethane (5 ml). EtsN (0.26 ml) is added, 
followed by 2,4,6-trimeihylbenzoyl chloride (0.25 ml, 1.S mmol). The resulting 
15 mixture is stuied for 2 hours, then diluted with CH2CI2 (15 ml) and washed wifli 
water, brine, dried, filtered and evaporated. The crude is purified by column 
chromatograph (eluted with 1% MeOH in CH2Q2 ) to give the product as white 
crystalline soKd (460 mg). *H NMR (CDCI3) 8 1.06 (d, J=5.1 Hz, 3H), 2.19 (s, 3H), 
2.27 (s, 3H), 2.28 (s, 3H), 3.50 (m, IH), 3.62 (dd, IH), 3.86 (m, IH), 3.92 (s, 3H), 
20 4.10 (d, J=12.0 Hz, IH). 4.92 (d, J=12.0 Hz, IH), 6.80 (s, IH), 6.86 (s, IH), 7.13 (m, 
4H), 7.20 (d, J=6.3 Hz, 2H), 7.48 (d, J=6.3 Hz, IH), 7.55 (hr, IH), 8.01 (s, IH). LC- 
MS: 526.5 (M+1). 

Example 3 

25 Preparation of 2-ri-f4-MethoxvphenvlVlg-benzounidazol-2-vl1-N-f2.4- 
dimethoxvphenzovD-piperidine 
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Step 1. EtaN (1.9 ml, 13.6 imnol) is added to a solution of piperidine-1,2- 
dicarboxylic acid l-tert-butyl ester (2.6g, 11.34 mmol) in DMF (10 ml), followed by 

5 DEPC (2.3 ml, 13.6 mmol). The resulting solution is stirred at 0 for 20 minutes. N- 
(4-methoxyphenyl)benzene-l,2-diamine is added and the solution is then warmed to 
room temperature. After 10 hours, the mixture is diluted with EtOAc, washed with 
water, then brine, and dried, filtered and evaporated. The crude is purified by column 
chromatography (eluted with 20% EtOAc in hexane ) to give the product as white 

10 soUd. NMR (CDCI3) 5 1.40 (s, 9H), 1.50-1.70 (m, 4H), 3.32 (m, 2H), 2.62 (m, 
2H), 3.78 (s, 3H), 3.95 (m, IH), 4.85 (br. IH), 6.80 (s, 4H), 7.04^7.14 (m, 3H), 7.82- 
7.88 (m, IH), 8.28 (br, IH). 

Step 2. The above amide (780 mg) is dissolved in HOAc (8 ml), heated to 
15 reflux for 2 hours, and then evaporated to dryness. The residue is dissolved in 
HCl/EtOAc (2N, 10 ml) and stirred for 3 hours. After evaporation, the residue is 
crystallized fit>m EtOAc/hexane. The crystals are collected, washed with 20% EtOAc 
in hexane and dried to give the HCl salt as a light yellow crystalline solid. *H NMR 
(CDCI3) 5 1.40 (m, 2H), 1.80-2.02 (m, 4H), 3.05 (m, IH), 3.45 (s, 2H), 3.85 (s, 3H), 
20 4.40 (m, IH), 7.08 (m, 2H), 7.20-7.32 (m, 5H), 7.78 (dd, J=1.2 and 6.9 Hz, IH). LC- 
MS: 308.2 (M+1). 
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Step 3. 2,4-diniethoxybenzoyl chloride (60 mg, 03 mmol) and EtaN (0.11 ml, 
0.8 nunol) in CH2CI2 (2 ml) is added to a solution of the above hydrochloride (70mg, 
0.2 mmol). The resulting mixture is stirred at room temperature for 3 hours, diluted 
with CH2CI2, washed with water, saturated NaHCOa, then brine, and dried, filtered 
5 and evaporated. The crude product is purified by preparative TLC (eluted with 2% 
MeOH in CH2CI2, Rf 1.5) to give the product as white solid. LC-MS: 472.1 (M+1). 

Example 4 

Preparation of N-isoDroDvl-N-ri-f4-methoxvDhenvlVlH-indol-2-vDmethvll-2A6- 
10 trimetfavlbenzamide 




Step 1. 4-bromoanisole (40 ml, 0.32 mole) is added to a solution of indole-2- 
15 carboxylic acid (S.lSg, SO mmol) in DMF (60 ml), followed by the addition of CuO 
(0.4 g, S mmol) and K2CO3 (20 g, 0.144 mole). The resulting mixture is heated to ISO 
overnight Ihe mixture is diluted with Et20, then extracted with H2O. All the 
aqueous extracts are combined, and extracted with S0% EtOAc in Et20. The aqueous 
layer is then filtered, acidified to pH 1 at 0 with concentrated HCL The resulting 
20 white precipitate is collected, washed with EtOAc, and dried. NMR (CDCI3) 5 
3.90 (s, 3H), 7.02 (d, J=8.7 Hz. 2H), 7.08 (dd, J=8.1 and 0.6 Hz, IH), 7.19 (ddd, 
J=0.9, 6.9 and 7.8 Hz, IH), 7.26 (d, J=8.7 Hz, 2H), 7.29 (ddd, J=1.5, 7.2 and 8.4 Hz, 
IH), 7.53 (d, J=0.9 Hz, IH), 7.74 (dt, J=0.9 and 7.8 Hz, IH). LC-MS: 268.2 (M+1). 



-47- 



wo 02/28839 



PCT/USOl/31738 



Step 2. EtaN (1.25 ml, 9 mmol) at 0 **C is added to a solution of the above acid 
(2.0 g, 7.5 mmol) in DMF (15 ml), followed by the addition of DEPC (1.52 ml, 9 
mmol). The resulting solution is stirred for 20 minutes; isopropylamine (1.92 mi, 22.5 
5 mmol) is then added. After 1 hour at room temperature, the reaction mixture is diluted 
with EtOAc (100 ml), and washed with water, saturated NaHCOs, brine, dried, 
filtered and evaporated to give the amide as white crystalline solid. NMR (CDCI3) 
5 1.08 (d, J=6.6 Hz, 6H), 3.89 (s, 3H), 4.15 (m, IH), 5.58 (br, IH), 7.04 (d, J=8.4 Hz, 
ZBO, 7.10-7.30 (m, 4H), 7.30 (d, J=8.4 Hz, 2H), 7.70 (d, J= 7.2 Hz, IH). LC-MS: 
10 309.2 (M+1). 

Step 3. LAH (IN in THF, 6.8 ml, 6.8 mmol) is added to a solution of the 
above amide (840 mg, 2.7 mmol) in THF (4 ml). The resulting solution is heated to 
reflux for 20 hours, Hien cooled to 0 ^C, diluted with EtzO, and quenched by adding 

15 water. The Et20 layer was separated. The gel part is extracted tfaorou^y with Et20. 
The combined Et20 layer is washed with water, dried, filtered and evaporated. The oil 
residue is then dissolved in Et20 (8 ml) and acidified with HCl (IN). The resulting 
precipitate is collected, washed with water and Et20, and dried to give the amine in 
HCl salt form as a white crystalline solid. ^H NMR (CDCI3) (free base) 5 0.94 (d, 

20 J=6.3 Hz, 6H), 2.70 (pt, J=6.3Hz, IH), 3.82 (s, 2H), 3.89 (s, 3H), 6.54 (s, IH). 7.04 
(d, J=9.0 Hz, 2H), 7.05-7.15 (m, 4H), 7.32 (d, 1=9.0 Hz. 2H), 7.60 (m, IH). LC-MS: 
309.2 (M+1). 

Step 4. EtsN (0.25 ml. 1.75 mmol) is added to a suspension of the above salt 
25 (165 mg. 0.5 nunol) in CH2CI2 (2 ml) at room temperature^ followed by the addition 
of 2.4,6-trimediylbenzoyl chloride (0.17 ml. 1.0 mmol). The resulting mixture is 
stirred for 2 hours, diluted with CH2CI2 (4 ml), washed with water, saturated NaHCOa. 
then brine, and dried, filtered and evaporated. Hie crude is purified by column 
chromatography (eluted with CH2CI2 to 1% MeOH in CH2C32 ) to give the product as 
30 a light yellow oil. LC-MS: 441.3 (M+1). *H NMR (CDQa) shows two conformers in 
a ratio of about 1 to 5. Peaks derived firom the major confonner. S 0.95 (d. 6H), 2.29 
(s. 3H), 2.30 (s, 61^, 3.80 (m, IH), 3.92 (s, 3H), 4.65 (s. 2H), 6.70 (s. IH), 6.85 (s, 
2H), 7.04-7.15 (m. 6H), 7.40 (d, 2H). 7.60 (m, IH). Peaks derived fit)m the minor 
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confonner: 1.38 (d, 6H), 2.12 (s, 6H), 2.25 (s, 3H), 3.90 (s, 3H), 4.20 (s. 2H), the 
aromatic peaks overlap with the major isomer. 

Example 5 

5 Additional compomids of the invention which may be prepared by the 

methods illustrated in Examples 1 - 4 are shown are given in Table I. All the 
compounds given in table I have been tested in the assay of CRF 1 rec^tor binding 
given in Example 1 1 and found to exhibit Ki values of 4 micromolar or less. 



TABLE 1 


Ex» 


Stnicture 


Name 


m/e 


a. 




N-lsopropyl-2,6- 
tiimethyl-4-methoxy-N- 
[1 -(4-m0thoxyphenyl)- 
1 H-benzoimidazo!-2- 
ytmethyq-benzamide 


458. 
3 


b. 




{2-I1-(4-Methoxy- 

phenyl)-5-methyl-1 H- 

benzoImidazol-2-yl]- 

piperidlr>1-yI}-(2,6- 

dimethyl-4- 

cyclopropylmethyl- 

phenyl)-inethanone 


524. 
3 


c. 


0-CH, 


N-lsopropyl-2,6- 

trimethyf-4-methoxy-N- 

[1-(4-methoxyphenyl)- 

5-methyl-1H- 

b8n2oimldazol-2- 

ylmethylj-benzamide 


458. 
4 
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d. 


0=C CH, 

b-CH, 


{2-[1-(4-Methoxy- 

phenyi)-1H- 

benzoimidazol-2-yl]- 

piperidlrv1-yI}-(2,6- 

dinnethyI-4-methoxy- 

phenyl)-methanone 


470. 
2 


e. 


9 

CI 


{2-[1-{4-Methoxy- 

phenyI)-1H- 

benzoimidazol-2-yI> 

plpericilrv-1-ylH2.4- 

dichloro-phenyl)- 

methanone 


480. 
2. 

482. 
2. 

484. 
2 


f. 


HO 

irY/>-\ .^^^ 

H,C-Q 

CH, 


N-isopropyl-2,4,6- 

trimethyl-N-[1-(1-(3- 

hydroxypropyl)-butyl)- 

5-trifluoromethyI-1H- 

benzoimida2ol-2- 

ylmethyl]-benzamlde 


436. 
4 


9- 


H,C 


{2-[1-(4-Methoxy- 

phenyl)-1H- 

benzolmidazo!-2-y(]- 

piperidin-1-yl}-(2- 

methyl-4-methoxy- 

phenyO-methanone 


456. 
4 
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h. 




{2-[1-(4-M0thoxy- 

phenyl)-1H- 

ben20imida2ol-2-yl]- 

piperidin-1-yl}-(3- 

methyl-4-bromo- 

phenyl)-methanon0 


504, 
506 


I. 


H.cl)) ' 


[4-(2-Ethoxy-ethoxy)- 

2,6-dimethyI-phenyl> 

{2-[1-(4-methoxy- 

phenyl)-5-methyl-1 H- 

benzoimldazol-2-yl]- 

plperidin-1-y!}- 

methanone 


542 


J- 


ok) 

H.C-Q 


[4-(2-Ethoxy-ethoxy)- 

2,6-dimethyl-phenyO- 

{2-[1-(4-methoxy- 

phenyl)-1H- 

ben20lmlda2ol-2-yl]- 

piperidin-1-yl}- 

methanone 


528 


k. 


H.C-Q 

ct 


N-lsopropyl-2,6- 

dimethyl-4-chloro-N-(1 - 

{1-propyI-butyl)-5- 

trifluoromethyMH- 

benzolmidazol-2^ 

yimethylhbenzamlde 


522. 
3. 

524. 
3, 

526. 
3 
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1. 


CH, 


N-Isopropyl-2,4,6- 

trimethyl-N-[1-(1- 

propyl-butyl)-5- 

trifluoromethyl-1H- 

benzoimidazol-2- 

ylmethyl]-benzamlde 


502. 
4 


m. 


CI 


{2-[1-(4-M8thoxy- 
phenyI)-5-methyl-1 H- 
benzolmldazol-2-yl]- 
piperidin-l -yl}-(2,6- 
dimethyl-4-chloro- 
phenyl)-methanone 


488. 
8, 

490. 
0 


n. 




N-lsopropyl-2,6- 
dimethy!-4- 

dimethyIamino-N-[1-(1 - 

propyl-butyl)-5- 

trifluoromethyl-1H- 

benzoimfdazor-2- 

ylmethyl]-benzamide 


472. 
2 


0. 


CH, 


{2-[1-(4-Methoxy- 
phenyl)-1H- 
benzoimidazol-2-yl]- 
pipeiidin-1-yI}-(2.4.6- 

methanone 


454. 
3 
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p. 


H,C^ CMnI 

A 

H.C-Q 


S-{2-[1-(4-Methoxy- 

phenyI)-1H- 

benzoimidazol-2-yl]- 

pIpeiidin-1-ylK2.4,6- 

trimethyl-phenyl)- 

methanone 


454. 
3 


q- 




{2-[1-(4-Metho)ey- 

phenyl)-6-fIuorD-1H- 

benzoimicla2oh2-yl]- 

pipendln-1 -yl}-(2,6- 

dlmettiyI-4-chloro- 

phenyO-methanone 


492. 
3. 

494. 
3 


r. 


H,C^ 

a 


N-lsopropyl-2,6- 
trimethyl-4-chloro-N-[1 - 
(4-methoxyphenyl)-&* 

iiiouiyr* 1 ri** 

benzoimida20I-2- 
yimethylj-benzamide 


476. 
6 


s. 


(X>-p 

0=/ CH, 


{2-[1-(4-Methoxy^ 

phenyI)-1H- 

ben2olmlda20l-2-yl]- 

piperidln-1-yl}-(2,6- 

dimethyI-4-isopropoxy- 

pheny1)-methanone 


498. 
4 










H,C-Q 








CH, 
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t. 


6 

H.C-Q 


{2-[1-(4-Methoxy. 

phenyl)-1H- 

benzoimidazoI-2-yl]- 

piperldln-1-yl}-(2,6- 

dImethyh4-chloro- 

phenyl)-methanone 


474. 
3. 

476. 
3 


u. 


\ / 


N-rsopropyI-2,6- 
trimethvl-di-chloroNI-ri - 

il II 1 Iwvl Ijf 1 "rwlilWIw^l^ 11 

(4-methoxyphenyl)-1 H- 

benzoimidazol-2- 

ylmethyl]-benzamide 


462. 
3 

464. 
3 


V. 


H,C^ Chfral 
? 

V 


R-{2-[1-{4-Methoxy- 
phGnyl)-1H- 

DDI l£OlllllQclZOi~^~yiJ~ 

piperidin-1 -ylH2,4,6- 

trimethyl-phenyl)- 

methanone 


454. 
3 










CH3 






w. 


0=/* CI 


{2-[1-(4-Methoxy- 

phenyl)-5-fluoro-1H- 

benzoImidazol-2-yr|- 

plperidin-1-yl}-(2.4,6- 

incnioro<pnenyi}-. 

methanone 


533. 
8 
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X. 




{2-[1-(4-Methoxy- 
phenyi)-5-bre>mo-1 H- 
benzoimldazol-2-yl]- 
DiD8ridin-1-vn-f2 6- 
dimethyh4-methoxy- 
phenyl)-methanone 


562, 
564 


y- 


aw 


{2-[1-(4-Melhoxy-. 

phenyl)-1H- 

benzoimiclazol-2-yl]- 

plpelidln-1-yI^(2,6- 

climethyl-4-cylcopropyl- 

phenyl)-methanone 


510. 
2 


z. 




{2-[1-(4-Methoxy- 

phenyl)-5-FIuoro-1 H- 

benzoimlclazoI-2-yl]- 

plp8ridin-1-yl}-(2,6- 

dinnethyl-4-t-butyi- 

phenyl)-methanone 


515, 
3 


aa. 




N-2-hydroxyethylN- 

hydroxymethyl-2,4.6- 

trimethyl-N-[1-(4- 

methoxyphenyl)-5- 

methyf-1H- 

benzoimidazol-2- 

ylmethyl]-benzamlde 


542. 
3 
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bb. 




{2-[1-(4-Methoxy- 

phenyl)-5-bromo1 H- 

benzoimiclazol-2-y]}- 

piperidln-1-yIH2.6- 

dimethyl-4- 

cyclopropylmethyl- 

ph8nyl)-methanone 



cc. 




[2-(1-DIpropylamlno- 

1H-benzoimicIazol-2- 

yl)-plperldjn-1-yl]- 

(2.4.6-trimethyl- 

phenyO-methanone 



dd. 




{2-[1-(4-Methoxy- 

phenyI)-1H- 

benzoJmldazoI-2-y(I- 

piperidin-1-yl}-(2,6- 

dimethyl-4-t-butyl- 

phenyl}-methanone 




N-lsopropyl-2,4,6- 

trimethyl-N-[1-(1- 

propyl-butyl)-1H- 

benzolmidazol-2* 

ylmethyl]-benzamid8 
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ff. 


•= F o=<_/Ch1' 
h.chQ 

CH, 


N-{1-[1-(2-Hydroxy- 
ethyl)-butyl]-5. 
trifluoromethyl-IH- 
benzoimfdazol-2- 

m 9thyl}- N -isop ropyl- 
2. 

4,6-trimethyI- 
benzamide 


504. 
4 


gg* 


CH. 


{2-[5-FIuoro-1-(4- 

methoxy-phenyl)-1 H- 

ben20imldazol-2-yI]- 

plperidin-1-yl}-(4- 

isopropoxy-2,6- 

dlmethyl-phenyl)- 

methanone 


516. 
3 


hh. 


H.C_Q 

O-CH, 


N-lsopropy!-2,4,6- 

trimethyl-N-[1-(4- 

methoxyphenyl)-5- 

methyl-IH- 

benzoimidazol-2- 

ylmethylj-benzamlde 


472, 
2 




o 

H.C-Q 


{2-[1-{4-Methoxy- 

pnenyij-o-Tiuoro-i n- 

benzotmidazoI-2-yl]- 

piperidin-1-yl)-(2,6- 

dimethyl-4-ethoxy- 

phenyt>-methanone 


502. 
o 
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-CH, 



{2-[1-(4-Methoxy- 

phenyl)-5-fluoro-1H- 

benzolmiclazol-2-yl]- 

piperidin-1-yl)-(2.6- 

dimethyl-4-methoxy- 

phenyl)-methanone 



488. 
3 



kk. 




{2-[1-(4-Methoxy- 

pheny!)-5-methyI-1H- 

benzoimidazoI-2-yI]- 

piperidin-1-yl}-(2,6- 

dimethyl-4-t-butyl- 

phenyl)-methEinone 



512. 
7 




N-Isopropy(-2,6- 

dimethyl-4-metho)cy-N- 

[1 -(4-methoxyphenyl)- 

5-fluoro-1H- 

benzoimidazoI-2- 

ylmethyll-benzamide 



476. 

2 




N-(2-hydroxy-1 -methyl- 

ethyI)-2,6-dimethyI-4- 

methoxy-N-[1-(4- 

methoxyphenyl)-5- 

trifluoromethyl-1H- 

benzoimfdazol-2- 

ylmethyl]-benzamlde 



526. 
5 
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nn. 




{2-[1.(4-Methoxy- 

pheni^-IH- 

benzoImidazo!-2-yl]- 

pip8ridln-1-yl}-(2,4,6- 

trichloro-phenyi)- 

methanone 


513. 
9, 

515. 
9, 

517. 
9. 

521. 
9 


00. 


H.C-Q 
H,C 


{2-[1-(4-Methoxy- 

phenyl>-5-methyl-1H- 

benzoimidazol-2-y)]- 

plperidln-1-yl}-(2,6- 

dimethyl-4-methoxy- 

pheny1)-methanone 


484. 
1 


pp. 




N-3-hydroxy-propyt- 

2.4,6-trimethyl-N-[1-(4- 

methoxypheny()-5- 

trlfluoromethyi-IH- 

b8nzoImidazoI-2- 

ylmethyl>benzamide 


526. 
3 


qq. 


0=/ CH, 


N-lsopropyl-2,4,6- 

trimethyl-N-[1-(1-ethyl- 

pentyl)-1H- 

benzoimidazol-2- 

ylmethyQ-benzamide 


434. 
6 
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rr. 


"■\ 

9 

h/ ^ 


N-lsopropyl-*2,&- 
dimethyl-4- 

dime1hyIamino-N-[1-(4- 

rnethoxyphenyl)-5- 

trifluoromethyMH- 

benzoimidazol-2- 

ytmethylj-benzamide 


539. 
4 


ss. 


H,C ChliBl 


{2-[1-(4-Methoxy- 

phenyI)-1H- 

b0nzoimidazol-2-yl]- 

pyrrolidin-1-yl}-(2,4,6- 

trimethyl-phenyl)- 

methanone 


440. 
3 










tt. 




{2-[1-(4-JVIethoxy- 

phenyl)-5-methyl-1H- 

benzofm}dazol-2--yl]- 

piperidin-1-yl}-(2.6- 

dImethyl-4-ethoxy- 

phenyl)-methanone 


498. 
3 


uu. 




{2-[1-(4^Methoxy- 

phenyl)-5-methyl-1 H- 

benzolm!dazo!-2-yq- 

plperidln-1-yI}-(2,4,6- 

trichloro-phenyl)- 

methanone 


527. 
6, 

529. 
6, 

531. 
6, 

533. 
6 
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w. 


"A 

CI 


{2-[1-(4'Methoxy- 

phenyi)-1H- 

benzoimldazol-2-yl]- 

piperidin-1-yl}-(2- 

methyl-4-chloro- 

phenyi)-methanone 


460. 

3, 

462. 
3 


WW. 




{2-[1-(4-Methoxy- 

phenyl).1H- 

benzoimidazol-2-yll- 

pip6nain-i "■yi)-^^,4-DiS- 

trifluoromethyl-6- 

methoxy-phenyO- 

methanone 


578 


XX. 




2-{Benzoyl-[1-(4- 

methoxy-phenvl)-5- 

trifluoromethyt-IH- 

benzoimidazol-2- 

ylrnethyl]-amino}-3- 

hydroxy-propionic acid 

methyl ester 


570. 
3 


yy- 


4h, 


{2-I1-(4-Methoxy- 

phenyl)-5-methyI-1H- 

benzo!mIdazoI-2-yl]- 

piperidin-1-yl}-(2,6- 

dimethyl-4-lsopropoxy- 

phenyl)-methanon0 


512. 
1 
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zz. 


H3C 

H,C-H 
OH 


4-Hydroxy-N-lsopropyl- 

N-[1-(4-methoxy- 

phenyl)-5- 

trifluoromethyI-1H- 

benzoimidazol-2- 

yImeinyl]-2,6-dimethyl- 

benzamide 


512. 
3 


aaa 


o=<^ch; 

H,C-Q 

O-CH, 


N-lsopropyl-2,6- 

dinnethyl-4-methoxy-N- 

[1-{1-ethyl-pentyl)-1H- 

benzoimldazoI-2- 

ylmethyl]-benzamide 


45a 
3 


bbb 


0=/0H, 


{2-I1-(4^Methoxy- 

phenyl)-1H- 

benzoimfdazol-2-yl]- 

piperidln-1-yl}-(2- 

bromo-6-methyl- 

phenyl)-methanone 


504, 
506 


coc. 


r 

a>7p 


(4-Methoxy-2,6- 
dimethy!-phenyl)-{2-[1 • 
(4-methoxy-phenyI)- 

I li'DSnzOimiuaZOI-^- 

yl]-pyrrolldIn-1-yl}- 
methanone 


456. 
3 
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ddd 


K,C^ Cbtral 


(4-Methoxy-2.4-i3/s- 

trifluoromethyl-phenyl)- 

{2-[1-(4-methoxy- 

benzoimlda2ol-2-yll- 

pyiToIidln-1-yl}- 

methanone 


434. 
2 


eee 




{2-[1-(4-Methoxy- 

phenyl)-1H- 

benzoimida20l-2-yl]- 

piperidli>1-yl}-(2,6- 

dimethoxy-phenyl)- 

methanone 


472. 
1 










fff. 


CgCG 


N-lsopropyl-2,4,6- 

tiimethyl-N-[1-(4- 

methoxyphenyl)-5- 

fluoro-1H- 

benzoinnidazol-2- 

ylmethyll-benzamide 


441. 
3 


999 


T 


N-(1-sec-Butyl-1H- 
1 nu oi"^*y 1 iTis iny i^'iN" 
isopropyl-2,4,6- 
trimethyl-benzamide 


391. 

A 
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hhh 




{2-[1-(4-Metho)c/- 






phenyl)-1H' 








benzoimiclazol-2-yl]- 






pyrroIidin-1 -yl}-(2,4,6- 








trlmethyi-phenyl)- 






methanone 





Example 6 

Preparation of f 2-rS"BromcHl-f4-methoxv-phenvlVlH-beiizoimidazol"2-vn- 
piperidin-l^vn-f2A6-trimethvl-phenvlVmethanone 

OMe 



5 




Step 1. Potassium fluoride (2 g) is added to a solution of 5-Bromo-2- 
fluoronitrobenzene (5 g, 22.7 nunol) and p-anisidine (4.2 g, 1.5 eq) in ethanol (50 • 
mL). The mixture is sealed and heated at 160°C for Ihour. After the reaction is 
10 complete, the mixture is allowed to cool to room temperature, and is then taken up 
into dichloromethane and washed with 0. IN HCl. The organic layer is separated, 
dried, concentrated and the residue recrystallized from ethanol to give a red 
crystalline solid. 

15 St^ 2. The nitroaniline (2.0 g) is dissolved in THF (25 mL). Concentrated 

ammonium hydroxide (8 mL), sodium ditfaionite (5 g), and water (8 mL) is added to 
the nitroaniline solution. The mixture is stined at room temperature for 3 hours, 
concentrated in vacuo to remove TEIP, diluted with aqueous sodium hydroxide and 
vigrously stirred at O^C for 30 minutes. The resulting purple powder is filtered and air 

20 dried to give crude diamine. 

Step 3. A solution of die diamine (0.91 g), acid (0.93 g, 1.1 eq), and BOP 
(benzotria2ol-l-yloxytris(dimethylamino)phosphoniumhexafluorophosphate, 1.5 g) 
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10 



in N J^-dimethylfoimamide (S mL) containing triethylamine (0.75 mL) is stined at 
room temperature overnight. After that, additional BOP (0.3 g) is added, and the 
mixture is briefly heated to 80*^C. The cooled reaction mixture is taken up in ethyl 
acetate, washed successively with aqueous sodium bicarbonate and IN HQ before 
being dried and concentrated. The residue is dissolved in glacial acetic acid (20 mL) 
and heated at reflux overnight Concentration followed by normal aqueous work-up 
and silica gel column chromatography gives the desired benzimidazole, {2-[5-Bromo- 
l-(4-methoxy-phenyl)-lH-benzoimidazol-2-yl]-piperidin-l-yl}-(2,4,6-trimeA^^ 
phenvl Vmetfaanone ffix # 6). MS. m/e = 534. lHmnr(400MHz,ax;i3),dl.4-2.0 
(m, 6H), 2.1 (s, 3H), 2.2 (s, 3H). 2.25 (s. 3H), 3.4 (br d, IH). 3.9 (s, 3H), 4.2 (t, IH), 
6.1 (br s, IH). 6.8 (s, 2H), 7.0 (d, IH), 7.1 (d, 2H), 7.3 (d, IH), 7.5 (br, IH), 7.9 (s, 
IH). 



Ex 


Structure 


Name 


NMR 


MS 


# 








m/e 


6a 


OMe 


{2-[5-Fluoro-1-(4-methoxy- 
pheny))-1 H-benzoimldazol- 
2-yl>pipeiidin-1 -yl}-(2,4,6- 
trimethvl-DhBnvi)- 
methanone 


1.4- 2.0 (m, 6H), 2.1 
(s, 3H), 2.2 (s, 3H), 
2.25 (s. 3H), 3.4 (brd, 
1H). 3 9(s. 3H). 42ft 
IH), 6.1 (brs. IH), 6.8 
(s, 2H),7.0 (m, 2H),7.1 
(appd.2H),7.4(d, 
2H), 7.5(br,1H) 


472 


6b 




{2-[5-Ruoro-1 -(4-methoxy- 
phenyl)-1 H-benzoimldazol- 
2-yl]-piperidin-1 -yl}-(2,4- 
dichloro-phenyl)- 
methanone 


1.5 - 2 (m, 6H + 6H'), 
3.3(brd,2H), 3.9 (s, 
3H + 3H*).4.0(brt, 
2H'),4.4(m,1H), 4.8 
(m.lH'), 6.0 (brs, IH'), 
6.1 (brs. IH). 6,9-7,5 
(m.10H + 10H')[H 
and H* denote protons 
of major and minor 
rotamer, respectively] 


498 


6c 




{2-[4-Chloro-1-(4-methoxy- 
phenyi)-1 H-benzoimidazol- 
2-yO-pIperidin-1-yl}-(2,4,6- 
trimethyl-phenyl)- 
methanone 


1.4-2.0 (m. 6H).2.1 
(s, 3H),2.2(s,3H).2.3 
(s,3H),3.4(brd.1H), 
3.9 (S, 3H), 4.2(t,1H), 
6.2 (brs. IH), 6.8 (s, 
2H),7.05(s, IH), 7.1 
(d, 2H). 7.2 (d. 2H).7.5 
(d, 1H). 7.6 (d, IH) 


488 


6d 


OMa 


{2-[5-MethyI-1 -(4-methoxy- 
phenyl)-1 H-benzoimidazol- 
2-yl]-pip8ridIn-1-ylH2A6- 
trimethyl-phenyl)- 
methanone 


1.4-2.0 (m. 6H),2.1 
(s, 3H). 2.2 (s. 3H). 2.3 
(s, 3H), 2.5 (s, 3H), 3.4 
(brd.1H).3.9(s,3H). 
4.2(t,1H), 6.2 (brs, 
IH). 6.8 (s, 2H), 6.9- 
7.1 (m, 4H), 7.5 (br. 
2H). 7.6(s.1H) 


468 



65- 
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6e 


OH) 


{2-[1-(5-methyI-pyrid-2-yl)- 
1 H-benzoimiclazol-2-yl]- 
pIpei1dln-1-ylH2,4,6- 
trimethyl-phenyl)- 
methanone 


1.4-2.0 (m. 6H), 2.0 
(s.3H),2.2(s,3H), 
2.25 (s, 3H), 2.5 (s. 
3H), 3.4 (brd, 1H), 4.2 
(t.lH), 6.4 (d,1H), 6.8 
(d,2H). 7.2- 7.4 (m, 
3H),7.6(d,1H).7.8 
(m, 2H), 8.6(s,1H) 


439 


6f 


OMe 


{2-[1-(3-hydroxy-4- 

methoxy-phenyI)-1 H- 

b8nzolmidazol-2-yI]- 

plperidln-1-ylh(2,4.6- 

trimethyl-phenyl)- 

methanone 


1.4-2.0 (m, 6H),2.0 
(s, 3H). 2.2 (s, 3H), 
2.25 (s. 3H). 3.4 (brd, 
IH), 4.0 (s, 3H). 4.2 
{br,1H), 6.3(d,1H). 
6.8 (d, 2H). 7.0 -7.3 
(m, 6H). 7.8(d.2H) 


470 


6g 


OMa 


{2-[H3.4-dimethoxy- . 
phenyl)-1 H-benzolmldazol- 
2-yl]-piperidlrv1 -yI}-(2,4,6- 
trlmethyl-pheny!)- 
methanone 


1.4-2.0 (m, 6H), 2.0 
(s, 3H),Z2(s, 3H), 
2.25 (s, 3H), 3.4 (brd, 
1H), 3.9 (brs, 3H),4.0 
(s, 3H),4.3(brt,1H). 
6.3 (brs,1H), 6.8 (d, 
2H), 7.0-7.3 (m, 6H), 
7.8 (d. 2H) 


484 


6h 


OMe 


1 -^^-ivieirioxy-pnenyi 
[1-(2,4,6-trimethyl- 
benzoyl)-piperidin-2-yl]- 
1 H-benzoimidazole-S- 
carbocyllc acid ethyl 
ester 


At\ qt_l\ 1 A _ 9 n 

(m, 6H), 2.0 (s. 3H). 2.2 
(s, 3H), ^25(s, 3H), 
3.9 (s, 3H),4.3aiH), 
4.4(m,2H), 6JS(brs, 
IH). 6.8(d,2H).7.07.1 
(m.3H),7.3(br,1H), 
7.6(br. IH), 8.0 (d, 
IH). 8.5 (8 JH) 




6i 


OMe 


{2-[5-Trif luoromethyl-1 -(4- 

methoxy-phenyl)-1 H- 

b8nzolmldazol-2-yl]- 

pIperidin-1-yl}-(2,4,6- 

trimethyl-phenyf)- 

methanone 


1.4-2.0 (m, 6H).2.1 
(s. 3H). 2.2 (s, 3H), ^3 
(s. 3H), 3.4 (br, IH), 
a9(s.3H),4.2(br. 
IH). 6.2 (brs. IH), 6.8 
(s, 2H). 7.2 (m. 2H). 7.5 
(brIH), 7.7(vbr, 1H), 
8.1(3, IH) 


522 


6j 


OMe 

4^ 


iN"^ i"\*r"iViciriUAy~piiBiiyiy* 

2-[1-(2,4.e-trimethyl- 
b8nzoyl)-piperidln-2-yl]- 
1 H-benzoimldazol-5-yl}- 
acetamlde 


(s.3H).Z2(s,3H), 
2.25 (S, 3H), 2.3 (s, 
3H), 3.4(br,1H),3.9 
(s.3H).4.2(br.1H), 
6.2(brs, 1H), 6.8 (s, 
2H),7.0(d.1H),7.1(d. 
2H).7.4(d,1H).7.2- 
7.5(v.br,2H),7.9(s, 
IH) 


511 



Example 7 
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Preparation of f 2-r5-Substi1iited4-f4-methoxv-phenvlVlH-benzoiinidazol-2-vl1- 
piperidin-l-vl l-(2.4,6-trimethvl-phenvlVmethanone compounds 



Example 7a [R = Et]; Dichloronickel(II) tetrakis(triphenylphosphine) (5 mg) 
is added to a solution of the bromobenzimidazole (50 mg) in THF (1 mL), followed 
by the addition of ethyhnagnesium bromide (3M in ether, 0.10 mL). The mixturc is 
stirred at room temperature for Ihour. Normal aqueous workup and column 
10 chromatography give the desired ethylbenzimidazole, {2-[5-ethyH-(4-methoxy- 
phenyl)-lH-benzoimidazol-2-yl]-piperidin-l-yl}-(2,4,6-trimethyl-phenyl)-methanone. 
MS, m/e = 482. IH nmr (400MHz, CDQS), d 1.3 (t, 3H), d 1.4 - 2.0 (m, 6H), 2.1 (s, 
3H), 2.2 (s, 3H), 2.25 (s, 3H), 2.8 (q, 2H), 3.4 (hr d, IH), 3.9 (s, 3H), 4.2 (t, IH), 6.2 
(br s, IH), 6.8 (d, 2H), 7,0 (d, IH), 7.1 (d, 2H), 7.3 (d, IH), 7.5 (br, IH), 7.9 (s, IH). 



Example 7b [R = Ph]; May be prepared in the same manner as ethyl 
derivative. Product name {2-[5-phenyH-(4-methoxy-phenyl)-lH-benzoimidazol-2- 
yl]-piperidin-l-yl}-(2,4,6-trimethyl-phenyl)-methanone: MS, m/e = 530. IH nmr 
(400 MHz, CDC13), d 1.4 - 2.0 (m, 6H), 2.1 (s, 3H), 2.2 (s, 3H), 2.25 (s, 3H), 3.4 (br 
20 d, IH), 3.9 (s, 3H), 4.2 (t, IH), 6.2 (br s, IH), 6,8 (d, 2H), 7.1 (m, 3H), 7.4 (t, IH), 7.5 
(m, 4H), 7,7 (d, 2H), 8.0 (s, IH). 

Example 7c [R = CN]; A mixture of the bromobenzimidazole (300 mg) and 
copper cyanide (150 mg) in NJI-dimethylfonnamide is heated at 200*^C for 2.5 h and 
25 then at 160^C ov^night The mixture is allowed to cool and poured into anmionium 
hydroxide - ammonium chloride and vigorously stirred for 30 minutes. Extraction 
and column chromatography gives the desired nitrile, {2-[5-cyano-l-(4-methoxy- 
phenyl)-lH-benzoimida2ol-2-yl]-piperidin-l-yl}-(2,4,6-trimelhyl-p^ 





5 



15 
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MS, m/e = 479. IH nmr (400 MHz, CDC13), d lA - 2.0 (m, 6H), 2.1 (s. 3H), 2.2 (s, 
3H), 2.25 (s, 3H), 3.4 (br d, IH), 3.9 (s, 3H), 4.2 (t, IH), 6.2 (br s, IH), 6.8 (d, 2H), 
7.2 (m, 3H), 7.5 (d, IH), 7.7 (br, IH), 8.1 (s, IH). 

5 Example 7d f R = C(0)NMe2]; Aminocarboxybenzimidazole (R = C0NH2, 25 

mg), a side-product of the cyanadon reaction described above, is dissolved in DMF (1 
mL). Sodium hydride (60% in mineral oil, 10 mg) and iodometbane (10 uL) aie added 
successively. After 2 hours at room temperature, normal aqueous workup and 
chromatography on silica gel SPE (soUd phase extraction) gives the desired product, 
10 l-(4-Meflioxy-phenyl)-241-(2,4,6-trimethyl-benzoyl)-piperidin-2-yy 

benzoimidazole-S-carboxylic acid dimethylamide: IH nmr (400 MHz, CDC13), d 1.4 
- 2.0 (m, 6H). 2.1 (s, 3H), 2.2 (s, 3H), 2.25 (s, 3H). 3.1 (br s, 6H), 3.4 (br d, IH), 3.9 
(s, 3H). 4.2 (t, IH), 6.2 (br s, IH), 6.8 (d, 2H), 7.2 (m, 3H), 7.5 (d, IH), 7.7 (br, IH), 
8.1 (s, IH). 

15 

Example 7e [R = S-tetrazole]; A mixture of cyanobenzimidazole (above, 18. 
mg), sodium azide (100 mg), and ammonium chloride (100 mg) in N- 
metiiylpyrrolidinone (0.5 mL) are heated at lOO^C for 2 days and left to stand for 3 
days more. The mixture is diluted with water and extracted twice wifli ethyl acetate. 
20 Combined extracts are dried, concentrated, and chromatographed to give the tetrazole • 
product, {2-[5-(5-tetrazolyl)-l-(4-methoxy-phenyl)-lH-benzoimidazol-2-yl]- 
piperidin-l-yl}-(2,4,6-tiimethyl-.phenyl)-methanone: MS, m/e = 522. 

Example 7f [R = 3-pyridyl]; The bromobenzimidazole (50 mg), 3- 
25 pyridineboronic acid (25 mg), tris(dibenzylideneacetone)dipalladium (5 mg), and 
bis(diphenylphosphino)ferrocene (dppf, 5 mg) are placed in a flask. The reaction 
vessel is charged with argon, and ethylene glycol dimethyl ether (2 mL) is added, 
followed by the addition of IM sodium carbonate (1 mL). The mixture is stiired 
overnight at 70°C before normal aqueous workup and silica gel column 
30 chromatogmphy, which yields the desired 5-(3-pyridyl)benzimidazole, {2-[5-(3- 
pyridyl)-l-(4-methoxy-phenyl)-lH-benzoiniida2ol-2-yl]-piperidin-l.yl^ 
trimethyl-phenyl)-methanone. MS, m/e = 531. IH nmr (400 MHz, CDC13). d 1.4 - 
2.0 (m, 6H), 2.1 (s, 3H), 2.2 (s, 3H). 2.25 (s, 3H), 2.8 (q, 2H), 3.4 (br d, IH), 3.9 (s, 
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3H), 4.2 (t, IH), 6.2 (d, IH). 6.8 (d, 2H), 7.0 - 7.2 (m, 3H), 7.4 (m, 3H), 7.6 (br, IH), 
8.0 (m, 2H), 8.6 (d, IH), 8.9 (s, IH). 

Example 7g [R = 4-pyridyl]; May be prepared in the same maimer as 3-pjmdyl 
5 derivative. Product name: {2-[5-(4-pyridyl)-l-(4-methoxy-phenyl)-lH- 
benzoimidazol-2-yl]-piperidin-l-yl}-(2,4,6-ti±DDiethyl-phenyl)^ MS, m/e = 

531. IH mnr (400 MHz, C35C13), d 1.4 - 2.0 (m, 6H), 2.1 (s, 3H), 2.2 (s. 3H), 2.25 
(s, 3H), 2.8 (q, 2H), 3.4 (br d, IH), 3.9 (s. 3H), 4.2 (t. IH), 6.2 (d, IH). 6.8 (d, 2H), 7.0 
- 7.2 (m, 3H), 7.5 (d, IH), 7.6 (d, 2H), 7.6 (br, IH), 8.1 (s, IH), 8.6 (d, 2H). 

10 

Example 8 

Preparation of {2-ri-(4-Methoxv-phenvlVS-morpholin-4"Vlmethvl-lH- 
benzoimidazol-2"Vn-piperidin-l-vn-(Z4,6-trimethvl-phenvlVmetfaanone 




Step 1. Diisobutylaluminxmi hydride (20% in toluene, 2.0 mL)is added 
dropwise to a solution of the ethyl ester (440 mg) in dichloromethane (10 mL) at - 
78®C. After the addition, the mixture is further stirred at -78**C for 1 hour and then 
20 allowed to warm to O^C over a 30 minute period before being quenched by IN HCl. 
The mixture is vigorously stirred for 30 minutes and extracted twice with 
dichloromethane. The organic layers are combined and washed with aqueous sodium 
bicarbonate, dried, filtered, and concentrated Column chromatography of the 
residue results in isolation of the alcohol. 

25 

Step 2. Tliionyl chloride (0.2 mL) is added to a solution of the alcohol (410 
mg) in dichlorometiiane (4 mL). The mixture is stirred at room temperature for 1 
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hour, and then concentrated in vacuo to give the crude chloride as its hydrochloride 
salt. 

Step 3. The chloromethylbenzunidazole (HCl salt, 25 mg) is dissolved in 
5 acetonitrile (I mL) and moipholine (30 uL) is added. After 3 hours at room 
temperature, the mixture is durectly chromatographed on silica gel to give the desired 
product (Ex # 7). MS. m/e = 553. IH nmr (400 MHz, COaS), d 1,4 - 2.0 (m, 6H), 
2.1 (s. 3H), 2.2 (s, 3H), 2.25 (s, 3H), 2.5 (hr s, 4H), 3.4 (br d, IH), 3.6 O^r s, 2EI). 3.7 
(br s, 4H), 3.9 (s, 3H), 4.2 (t, IH), 6.2 (d, IH). 6.8 (d, 2H), 7.0 (d. IH), 7.1 (d, 2H), 7.2 
10 (d, IH), 7.2 - 7.7 (v br, 2H), 7.7 (s, IH). 



Ex 
# 


Example 


Name 


IHnmr 


MS, 
m/e 


7a 


OMe 


{2-[5-Diethylamino 
methyl -1-(4- 
methoxy-phenyl)- 
1 H-benzo imidazol- 
2-yl]-piperidin-1 -yl}- 
(2.4,6-trimethyl- 
phenyl)-methanone 




coo 

539 


7b 


OMe 


{2-[1-(4-Methoxy- 

phenyl)-5-pyrroIidin- 

1-yImethyl-1H- 

benzoimidazol-2-yl]- 

piperidln-1 -y!}-{2,4.6- 

trimethyl-phenyl)- 

methanone 


d 1.4- 2.0 (m, 10H), 
2.1 (s, 3H), 2.2 (s, 
3H), 2.25 (s. 3H), 2.6 
(br s, 4H). 3.4 (br d, 
IH), 3.8 (br q, 2H), 
3.9 (s, 3H), 42 (t, 
IH), 6.2 (d. 1H). 6.8 
(d, 2H), 7.0 (d, 1H). 
7.1 (d. 2H), 7.2 (d. 
IH), 7.2 - 7.7 (V br. 
2H), 7.7(s,1H) 


537 


7c 


OMe 


{2-[1-(4-Methoxy- 

phenyl)-5-piperidin- 

1-ylmethyHH- 

benzoImidazol-2-yl]- 

p!peridin-1-yl}-(2,4,6- 

trimethyl-phenyl)- 

methanone 




551 
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7e 


OMe 


{2-[1-(4-Metho)cy- 
phenyI)-5-(3- 
hydroxy-piperidln-1 - 
ylmethyl)-1H-benzo 
lmida2ol-2-yl]- 
piperidin-1 -ylH2,4,6- 
trimethyl-phenyl)- 
methanone 




567. 
466 


7f 


0M8 

9 


{2-[1-(4-Methoxy- 

phenyI)-5-(4- 

hydroxy-piperidin-1- 

ylmethyl)-1H-ben20 

imidazol-2-yl]- 

piperidin-1-yl}-(2,4,6- 

trimethyl-phenyl)- 

fnethanono 




567. 
466 


7g 


OMe 


{2-[1-(4-Methoxy- 

phenyl)-5-(4-methyl- 

piperazin-l- 

ylmethyI)-1H-benzo 

imidazol-2-yl]- 

piperidin-1-yl}-(2,4,6- 

trimethyl-phenyl)- 

methanone 




566, 
466 



Example 9 

Prepaiatim of additional f 2-rS-Substituted-l-f4-meflioxv-phenvlVlH-benzoiimdazol' 
5 2-vl1-piperidm-l-vl >-f2.4.6-trimethvl-DhenvlVniethan^ compounds 




10 Example 9a [R = NHJ; N-{l-(4.Methoxy-phenyl)-2-[l-(2,4,6-trimefliyl- 

beiizoyl)-piperidin-2-yl]-lH-benzoimidazol-S-yl}-acetainide is piepaied by die 
method given in Example 7, Step 1, using 2-FluQro-5-acetamidobezimdiazole as a 
starting material. IN HCl (6 mL) is added to a solution of the 
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acetaxmdobenzimidazole (800 mg) in methanol (6 mL) and the mixture is heated to 
reflux overnight. Normal aqueous workup and chromatography gives {2-[S-Amino- 
l-(4-methoxy-phenyl)-lH-benzoimidazol-2-yl]-piperidin-l-yl}-(2,4,6-trime 
phenyl)-methanone as the product. MS, m/e = 469. nmr (400 MHz, CDC13), d 
5 1.4 - 2.0 (m, 6H), 2.1 (s, 3H), 2.2 (s, 3H), 2.3 (s. 3H), 3.4 (br, IH). 3.6 (v. hr, 2H), 3.9 
(s, 3H). 4.2 (t. IH), 6.2 (d. IH), 6.6 (d, 2H). 6.8 (d, 2H), 6.9 (d, 2H). 7.1 (app s, 3H). 
7.4(v.br,2H). 

Example 9b [R = NMe2l; Paraformaldehyde (100 mg) and sodium 
10 cyanoborohydride (100 mg)are added to a solution of aminobenzimidazole (100 mg) 
in acetic acid (1 mL). The mixture is heated at 80°C for 30 minutes, diluted with 
water, basified with ammonium hydroxide, and extracted with ether. Qrganics were 
combined, dried, and concentrated and the residue chromatographed on silica gel to 
give the dimethylamino-benzimicazole, {2-[S-Dimetbylamino-l-(4-methoxy-phenyl)- 
15 lH-benzoimidazol-2-yl]-piperidin-l-yl}-(2,4,6-tiimethyl-phenyl)-meth^^^ MS, 
m/e =, m/e = 497. mnr (400 MHz, CDC33), d 1.4 - 2.0 (m, 6H), 2.1 (s, 3H), 2.2 (s, 
3H), 2.3 (s, 3H), 3.0 (s, 6H), 3.4 (hr, IH), 3.9 (s, 3H), 4.2 (t, IH), 6.2 (d, IH), 6.8 (m, 
4H), 7.0 (d, IH), 7.1 (d, 2H), 7.2 (s, IH), 7.4 (v. br, 2H). 

20 Example 9c [R = NEt2]; Sodium triacetoxyborohydride (50 mg) and 

acetaldehyde (20 uL) are added to a solution of aminobenzimidazole (20 mg) in 
dichlorometbane (1 mL). The mixture is stirred at room temperature for 30 minutes, 
diluted with ethyl acetate, washed with sodium bicarbonate, dried, concentrated, and 
purified by silica gel SPE to give the desired diethylamino-benzimidazole, {2-[5- 

25 Dimethylamino-l-(4-methoxy--phenyl>-lH-benzoimidazol-2-yl]-piperidin-l-yl}- 

(2,4,6-trimethyl-phenyl)-methanone. MS, m/e = 525. IH nmr (400 MHz, CDC13), d 
1.2 (t, 6H), 1.4 - 2.0 (m, 6H), 2.1 (s, 3H). 2.2 (s, 3H), 2.3 (s, 3H), 3.4 (br s, 5H), 3.9 
(s, 3H), 4.2 (t, IH), 6.2 (d, IH), 6.8 (m, 4H), 7.0 (d, IH), 7.1 (d, 2H), 7.4 (v. br, 2H). 

30 Example 9d [R = l-piperazine]; The aminobenzimidazole prepared as 

described in Example 10a is converted to N,N-bis(chloroethyl)aminobenzimidazole, 
using chloroacetaldehyde, via the same reductive amination procedures as above. 
The bis(chloroethyl)aminobenzimidazole (18 mg) is dissolved in methanol (1 mL) 
and concentrated ammonium hydroxide (1 mL) added. The mixture is sealed and 
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heated at SO^'C ovemight Evaporation of volatiles is followed by extractive wcnrkup 
and column chromatography to give the desired product {2-[l-(4-Methoxy"phenyl)-5- 
piperidin-X-ylmethyl-lH-benzoimidazol-2-yl]-piperidin-l-yl}-(2A6-tr^ 
phenyl)-metfaanone: MS, m/e = 538. 

5 

Example 9e [R = NHSOzMe]; Tdeihylamine (30 uL) and methansulfonyl 
chloride (20 uL) are added to a solution of aminobenzimidazole (20 mg) in 
dichloromethane (1 mL). After 1 hour at room temperature, the mixture is diluted 
with ethyl acetae, washed with sodium bicarbonate, dried, and concentrated to give a 

1 0 mixture of mono- and bis-sulfonylamide. The crude product is dissolved in methanol 
(1 mL) and treated with lOM sodium hydroxide (30 uL) at room temperature 
overnight. The mixture is then concentrated and diluted with aqueous anunonium 
chloride. The resulting precipitate is collected by fStration and air-dried to give the 
desu^d N-{ l-(4-Methoxy-phenyl)-2-[l-(2,4,6-trimethyl-benzoyl>pipmdin-2-yl]^ 

15 benzQumdazol-S-yl}-methanesulfonamide MS, m/e = 547. 



Example 10 

Preparation of N-IsopropvI-N"ri-f4-methoxv-phenvIl-5-trifluoromethvl-lH* 
hpTiyni¥TiT dazol-2-vlmethvl1-2.4,6-'trimetfavl-benzamide 




Step 1. A mixture of 2-fluoro-5-trifluorometfaylnitrobenzene (10.4 g, 50 
mmol) and anisidine (0.70 g) is heated at 120^C under nitrogen in the presence of 
potassium fluoride (3 g) for 4 hours. After cooling, the mixture is dissolved in 
dichloromethane, washed with O.IN HCl, dried, concentrated, and recrystallized in 
25 ethanol to give the nitroaniline (13 g) as red crystals. 

Step 2. Ammonium hydroxide (25 mL), sodium dithionite (13 g), and water 
(20 mL) are added to a solution of die nitroaniline (5.0 g) in THF (75 mL). The 
mixture is stirred vigorously at room temperature for 4 hours until the red color 
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disappears, concentrated in vacuo to remove TEIF, diluted with IN sodium hydroxide, 
and extracted with dichloromethane. Drying and evaporation gave 4.5 g of crude 
diamine. 



5 Step 3. A mixture of the diamine (1.0 g) and ethyl chloroacetimidate 

hydrochloride (1.0 g) in ethanol (10 mL) is stirred overnight at room temperature and 
then diluted with water. The resulting precipitate is collected by filtration, air-dried, 
and redissolved in N,N-dimethylfonnamide (5 mL), Isopropylamine (2 mL) is added 
to the solution and the mixture is stirred at room tempmture overnight. Usual 

10 aqueous workup and evaporation gives 1.1 g of crude amine which is sufficiently pure 
to be used in the next step. 



Step 4. Triethylamine (0.15 mL) and 2,4,6-trichloromethylbenzoyl chloride 
(70 uL) are added to a solution of the amine (120 mg) in dichloromethane (4 mL). 

15 The mixture is stirred at room temperature overnight Aqueous workup and column 
chromatography gives the desired product as a white foam, which is converted to the 
hydrochloride salt and reciystaUized from ethyl acetate to give the product as a white 
powder. MS, m/e = 510. IH nmr (400 MHz, CDC13), d 1.4 (d, 6H), 2.2 (s, 6H), 2.25 
(s, 3H), 3.8 (br, IH), 4.0 (s, 3H), 5.0 (br s, 2H), 6.8 (s, 2H), 7.2 (m, 3H). 7.5 (d, IH), 

20 7.8(brd,2H),8.4(s,lH). 



EX# 


Structure 


Name 


IHnmr 


MS, 
m/e 


10a 


OMe 


N-[5-Fluoro-1 -(4-methoxy- 
phenyl)-1 H-benzolmidazol- 
2-ylmethyl]-N-lsopropyI- 
2,4,6-trimethyl-benzamlde 


1.2 (d, 6H), 2.3 (s, 
9H), 3.9 (m,1H), 
3.95 (s. 3H), 4.6 
(s,2H), 6.8 (s, 
2H), 7.0(m,2H). 
7.1(s,2H),7.4(d. 
1H),7.5(s,2H) 


460 


10b 




N-[6-Chloro-1 -(4-methoxy- 
phenyl)-1 H-benzoimidazol- 
2-yImethyl]-N-lsopropyl- 
2,4,6-trimethyl-benzamide 


1.2 (d, 6H), 2.2 (s, 
9HX 3.8 (m,1H). 
3.9 (s, 3H), 4.6 (s, 
2H), 6.8(3, 2H). 
7.05 (s,1H), 7.1 
(d,2H),7.2(d, 
1H).7.5(d.2H). 
7.6(d,1H) 


476 
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EX# 


Structure 


Name 


IHnmr 


MS, 
m/e 


10c 


OMe 


N-[6-Methoxy-1-(4- 
methoxy-phenyI)-1 H- 
benzoimida2ol-2-ylmethyI]- 
N-isopropyl-2,4.6-trlmethyl- 
benzamide 


1.2 (d, 6H).1.4 (d. 
6H'), 2.1 (s, 6H*), 

2.3 (s, 9H + 3H'). 
3.8 (s, 3H + 3H'), 
3.8 (m, 1H). 3.9 
(s, 3H + 3H'),4.2 
(s. 2H'). 4.6 (s, 
2H),4.9(m.1H'), 

6.4 (S,1H'),6.6 (s, 
1H), 6.7 (s, 2H0, 
6.8 (s, 2H), 6.9 
(m, 1H + 1H'), 7.1 
(d,2H + 2H0,7.5 
(d,2H+2H'),7.6 
(d.1H + 1H')[H 
and H' denote 
protons of major 
and minor 
rotamer, 
respectively] 


472 


lOd 




N-[6-Ethoxy-1 -(4-methoxy- 
phenyl)-1 H-benzdmldazol- 
2-y!methyl>N-isopropyl- 
2,4,6-trimethyl-benzamide 


1.2 (d, 6H),1.4(t, 
3H),2.2(s, 9H). 
3.8 (m,1H), 3.9 
(s, 3H),4.0(q. 
2H).4.6(s, 2H). 
6.6 (s J H), 6.8(3, 
2H),6.85(d,1H), 
7.1(d.2H),7.5(d. 
2H),7.6(d. 1H) 


486 


lOe 


OMe 


N-[5-Methyl-1 -(4-methoxy- 
phenyl)-1 H-benzolm!dazol- 
2-ylmethyl]-N-!sopropyl- 
2,4,6-trimethyl-t)enzamide 


1.2 (d. 6H). 1.3(d 
6H'), 2.1 (s, 6H'), 
2.2(s,9H), 2.3 (s, 
3H'), 2.5 (s. 3H). 

3.8 (m, 1H + 1H'), 

3.9 (2s, 3H + 3H'), 
4.2(s,2H'),4.7(s, 
2H), 6.6 -7.1 (m, 
7H + 7H0.7.5(d. 
2H).7.55(d. 2H') 
[H and H' denote 
protons of major 
and minor 
rotamer, 
respectlveiyl 


456 


lOf 




N-[1-(4-methyl-phenyl).1 H- 
benzoimIdazol-2-ylmethyl]- 
N-Isopropyl-2,4,6-tr!methyl- 
benzamide 


1.2 (d, 6H). 2.2 
(2s, 9H),2.5 (s, 
3H). 3.8(m, 1H), 
6.0(S,2H). 6.8 (s, 
2H).7.2(m.2H). 
7.4 (d, 2H),7.6(d, 
2H),7.8(m.2H). 
8.5(s,1H) 


427 
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EX# 


Structure 


Name 


IHnmr 


MS, 
m/e 


10g 


OMa 

\ 


N-[1-(3-hydroxy-4- 
metho)cy-phenyl)-1 H- 
ben2oimidazol-2-ylmethyI]- 
N-isopropyl-2,4,6-trinnethyl- 
benzamlde 


1,2 (s, 6H), 2.3 
(2s, 9H), 3.8 (m, 
1H), 4.0 (s, 3H). 
4.7 (s, 2H), 6.0 (s, 
1H), 6.8 (s, 2H), 
7.0-7.3 (m. 5H), 
7.6(d,1H) 


458 


lOh 


OMe 


N-[5-Phenyl-1-(4-methoxy- 
phenyl)-1 H-benzolmidazol- 
2-ylmethyl]-N-Isopropyl- 
2,4,6-trlmethyl-benzamide 


1.2 (d. 8H), 2.3 
(2s. 9H), 3.9 (m, 
1H), 3.95 (s,3H), 
4.6 (s, 2H), 6.8 (s. 
2H), 7.1 (m, 4H), 
7.4- 7.6 (m. 5H), 
7.6 (d, 2H). 8.0 (s, 
1H) 


518 


10i 


OMe 


i>i-[o-^ryna-o-yi/- 1 -^4- 
methoxy-phenyl)-1 H- 
benzoimldazol-2-yIniethyI]- 
N-isopropyl-2,4,6-trimethy1- 
benzamlde 


(2s. 9H), 3.9 (m, 
1H),3.95(s,3H), 
4.6(s.2H),6.8(s. 
2H),7.15(d.2H), 
7.2 (d, 1H),7.4 
(m.2H),7.6(d, 
2H),8.0(s,2H). 
8.6 (s,1H), 8.9(3, 

•IU\ 

IH) 




lOj 


OMs 


N-[5-(Pyrid-4-yl)-1-(4- 
methoxy-phenyl)-1 H- 
benzoimidazol-2-ylmethyl]- 
N-lsopropyl-2,4,6-trimethyl- 
benzamide 


1.2 (d, 6H). 2.3 
(2s. 9H). 3.9 (m, 
IH), 3.95 (s, 3H), 

4.6 (s, 2H), 6.8 (s, 
2H). 7.15 (d.2H), 
7.2(d, IH). 7.4- 

7.7 (m, 6H). 8.0 
(s,1H), 8.6 (d. 
2H) 


519 






2-{[lsopropyl-(2,4,6- 
trimelhyl-benzoyO-amino]- 
methylH -(4-m6thoxy- 
phenyl)-1H- 
benzoimidazole<5- 
carboxyiic acid ethyl ester 


1.2 (d, 6H),1.4(t. 
3H), 2.3 {2s, 9H), 
3.9 (m, IH), 3.95 
(s. 3H).4.4(q. 
2H), 4.6 (s, 2H), 
6.8 (s, 2H), 7.1 
(m, 2H).7.5(d. 
2H).7.9(d,1H). 
8.4(S,1H) 




101 




N-tS-CDiethylaminomethyl)- 
1 -(4-methoxy-phenyl)-1 H- 
benzoimidazol-2-y(methyl]- 
N-lsopropyl-2,4,6-trimethyl- 
benzamide 




527 
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EX# 


Structure 


Name 


IHnmr 


MS, 
m/e 


10m 


OMe 

\ 


N-lsopropyl-N-[1-(4- 
methoxy-phenyl)-5- 
pyrroIidin-1 -y!methyl-1 H- 
benzoimidazol-2-ylmethyl]- 
2,4,6-trimethyl-benzamide 




525 


10m 


OMe 


N-Isopropyl-N-I1-(4- 
methoxyiahenyO-S- 
piperidln-1 -ylmethyl-1 H- 
benzoimidazol-2-ylmethyl]- 
2,4,6-lrimethyl-ben2amide 




539 


lOn 




N-lsopropyl-N-[1-(4- 
methoxy-phenyI)-5- 
morpholin-4-ylmethyl-1 H- 
benzoimidazol-2-ylmethylJ- 
2,4,6-trimethyl-benzamide 




541 


10o 


OMe 

SoMe 


N-lsopropyl-N-[5-(2- 
methoxymethyl-pyrrolldin- 
1 -ylmethyl)-1 -(4-methoxy- 
phenyl)-1 H-benzoimidazoI- 
2-y!methyn-2,4,6-trimethyl- 
benzamide 




569. 
454 


lOp 


OMe 


N-lsopropyl-N-[1 -(4- 
metho)Q(-phenyl)-5-(3- 
hydroxy-piperldin-1- 
y!methyI)-1H- 

benzolmidazol-2-ylmethyIl- 
2,4.6-trimethyl-benzamlde 




555, 
454 


lOq 




N-lsopropyl-N-[1-(4- 
methoxy-phenyl)-5-(4- 
hydroxy-piperidin-l- 
ylmethyl)-1H- 

benzolmidazol-2-yImethyll- 
2,4,6-trlmethyI-benzamlde 




555, 
454 
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EX# 


Structure 




1H nmr 


MS, 
m/e 


10r 


r ^ p 


N-[5-{[Bis-(2-methoxy- 
ethyl)-amlno]-methyI}-1 -{4- 
methoxy-phenyl)-1 H- 
benzoimidazo)-2-ylmethyl]- 
N-Isopropyl-2,4,6-lrlmethyf- 




587. 
454 


10s 


OMe 


N-lsopropyl-N-[1-(4- 
methoxy-phenyl)-5-(4- 
methyl-plperizin-1- 
ylmethyI)-1H- 

benzoimldazol-2-ylmethyl]* 
2,4,6-trimelhyI-benzamide 




554 


10t 




N-Isopropyl-N-[1-(4- 

methoxy-phenyl)-5- 
(imidazol-1 -yimethyl)- 1 H- 
benzoimidazoI-2-ylmethyl]* 
2,4,6-tilmethyl-benzamide 




522. 
454 


10u 




N-lsopropyl-N-[1 -(4- 

methoxy-phenyl)-5- 

[1,2,4]trlazoM-ylnriethyI- 

1 H-benzoimidazol-2- 

ylmethyl>2,4,6-trimethyl- 

benzamide 




523. 
49 
0 


10v 


OMe 


[^•([isopropyi-(2,4,D- 
trimethyl-benzoyl)-amino]- 
methylH-(4-melhoxy- 
phenyl)-1 H-benzdmldazol- 
5-yl]-carbamte add tert- 
buty! ester 


1.2 (d, dH), 1.5 (S, 

9H). 2.3(s,9H), 
3.8 (m. 1H), 3.9 
(s, 3H), 4.6 (s, 
2H), 6.5 (br s, 
1H), 6.8 (s, 2H), 
7.0{d.1H), 7.1 (d. 
2H), 7.2 (brd, 
1H), 7.5(d.2H), 
7.8 (S, 1 H) 


557, 
501 


10w 


OMe 


N-[5-Amino-1-(4-methoxy- 
phenyl)-1 H-benzoimidazol- 
2-ylmethyll-N-lsopropyl- 
2,4,6-trimethyl->benzamide 


1.2 (d. 6H), Z3 
(2S. 9H),3.8(m, 
1H), 3.9(s.3H), 
4.6 (s, 2H), 6.6 (d, 
1H), 6.8 (s. 2H). 
6.9 (d, 1H), 7.1 
(m. 3H), 7.5 (d, 
2H) 


457 
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EX# 


Structure 


Name 


1Hnmr 


MS, 
m/e 


1Qx 


OMe 


N-[5-Dimethylamino-1 -(4- 
methoxy-phenyl)-1 H- 
benzoimidazol-2-ylmethyl]- 
N-isopropyl-2,4,6-trimethyl- 
benzamide 


1.2 (d, 6H). Z3 
(2s, 9H), 3.0 (s, 
6H), 3.8 (m,1H), 
3.9 (s, 3H), 4.6 (s, 
2H), 6.6 (s, 1H), 
6.8 (s, 2H), 7.0 (d, 
1H).7.1 (d,2H), 
7 2(& 7 5^d 
2H) 




10y 


OMo 


N-[5-DiethyIamino-1 -(4- 
methoxy-phenyl)-1 H- 
benzoimidazol-2-yImethyI]- 
N-isopropyl-2,4,6-trimethyl- 
benzamide 


1.2 (m, 12H), 2.3 
{2s, 9H), 3.4 (m, 
4H). 3.8 (m,1H), 
3.9 (s, 3H), 4.6 (s, 
2H), 6.6{d,1H), 
6.8 (s, 2H), 7.0 (d, 
1H),7.1(d,2H). 
7.5 (d, 2H) 


513 


lOz 




N-lsopropyl-N-[5- 
methanesulfonylamino-l- 
(4-methoxy-phenyl)-1 H- 
benzoimidazoI-2-ylmethy[]- 
2,4,6-tiimethyl-benzamlde 


1.2 (d, 6H), 2.3(8, 
3H), 2.4 (s, 6H), 
2.8 (s, 3H), 3.8 (m 
+ s,4H),4.6(s. 
2H).6,7(s,1H), 
6.8 (s, 2H), 6.9 
(m,2H),7.1 (m, 
3H),7.1(s,1H). 
7.5 (d, 2H) 


535 



Example 11 

Assay for CRF Receptor Binding Activity 
5 As discussed above, the following assay is defined herein as a standard in vitro 

CKF receptor binding assay. 

The pharmaceutical utility of compounds of this invention is indicated by the 
following assay for CRFl lecqptor activity. The CRF rBcq)tor binding is performed 
using a modified version of the assay described by Grigoriadis and De Souza 

10 (Methods in Neurosciences, Vol. 5, 1991). IMR-32 human neuroblastoma cells, a 
cell-line that naturally expresses the CRFl receptor, are grown in IMR-32 Medium, 
which consists of EMEM w/Earle's BSS (JRH Biosciences, Cat# 51411) plus, as 
supplements, 2mM LrGlutamme, 10% Fetal Bovine Serum, 2SmM HEFES (pH 7.2), 
ImM Sodium Pymvate and Non-Essential Anodno Acids (JRH Biosciences, Ca^ 

15 S8S72). The cells are grown to confluence and split three times (all splits and harvest 
are earned out using NO-ZYME - JRH Biosciences, Cat# 59226). The cells are first 
split 1:2, incubated for 3 days and split 1:3, and finally incubated for 4 days and split 
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1:5. The cells are then incubated for an additional 4 days before being differentiated 
by treatment with S-bronio-2'deoxyuridine (BrdU, Sigma, Ca1# B92SS). The medium 
is replaced every 3-4 days with IMR-32 medium w/2.SuM BrdU and the cells axe 
harvested after 10 days of BrdU treatment and washed with calcium and magnesium- 
5 fieePBS. 

To prepare receptor containing membranes cells are homogenized in wash 
buffer (50 mM Tris HQ, 10 mM MgQa, 2 mM EGTA, pH 7.4) and centrifuged at 
48,000 K g for 10 minutes at 4^C. The pellet is re-suspended in wash buffer and the 

1 0 homogenization and centrifugation steps are performed two additional tunes. 

Membrane pellets (containing CRF receptors) are re-suspended in SO mM Tris 
buffer pH 7.7 containing 10 mM MgCfe and 2 mM EDTA and centrifuged for 10 
minutes at 48,000g. Membranes are washed again and brought to a final 
concentration of ISOO ug/ml in bmduig buffer (Tris buffer above with 0.1 % BSA, IS 

15 mM bacitracin and 0.01 mg^ml aprotinin.). For the bmding assay, 100 ul of the 
membrane preparation are added to 96 well microtube plates containing 100 ul of ^^I- 
CRF (SA 2200 Ci/mmol, final concentration of 100 pM) and SO ul of test compound. 
Binding is carried out at room temperature for 2 hours. Plates are then harvested on a 
BRANDEL 96 well cell harvester and filters ate counted for garoma emissions on a 

20 Wallac 1205 BETAPLATE liquid scintillation counter. Non-specific binding is 
defined by 1 mM cold CRF. IC50 values are calculated with the non-linear curve 
fitting program RS/1 (BBN Software Products Corp., Cambridge, MA). The binding 
affinity for the compounds of Formula I expressed as IC50 value, generally ranges 
from about 0.5 nanomolar to about 10 micromolar. Prefened compounds of Formula I 

25 exhibit IC50 values of less than or equal to 1.5 micromolar, more preferred compounds 
of Formula I exhibit IC50 values of less than 500 nanomolar, still more preferred 
compounds of Formula I exhibit IC50 values of less than 100 nanomolar, and most 
preferred compound of Formula I exhibit IC50 values of less than 10 nanomolar. The 
compounds shown in Examples _ have been tested in this assay and found to exhibit 

30 IC50 values of less than or equal to 4 micromolar. 

Example 12 

Preparation of radiolabeled probe compounds of the invention 
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The compounds of the invention aie prepared as radiolabeled probes by 
carrying out their synthesis using precursors comprising at least one atom Aat is a 
radioisotope. The radioisotope is preferably selected from of at least one of carbon 
(preferably ^*C), hydrogen (preferably ^H), sulfur (preferably ^^S), or iodine 
5 (preferably ^^I). Such radiolabeled probes are conveniently synthesized by a 
radioisotope supplier specializing in custom synthesis of radiolabeled probe 
compounds. Such suppliers include Amersham Corporation, Arlington Heights, IL; 
Cambridge Isotope Laboratories, Inc. Andover, MA; SRI Ihtemational, Menlo Park, 
CA; Wizard Laboratories, West Sacramento, CA; ChemSyn Laboratories, Lexena, 

10 KS; American Radiolabeled Chemicals, Lie, St Louis, MO; and Moravek 
Biochemicals Inc., Brea, CA. 

Tritium labeled probe compounds are also conveniently prepared catalytically 
via platinum-catalyzed exchange in tritiated acetic acid, acid-catalyzed exchange in 
tritiated tiifluoroacetic acid, or heterogeneous-catalyzed exchange with tritium gas. 

15 Such preparations are also conveniendy carried out as a custom radiolabeling by any 
of the suppliers listed in the preceding paragraph using the compound of the invention 
as substrate. In addition, certain precursors may be subjected to tritium-halogen 
exchange with tritium gas, tritium gas reduction of unsaturated bonds, or reduction 
using sodium borotritide, as appropriate. 

20 

Example 13 

Receptor autoradiography 

Receptor autoradiography (receptor mapping) is carried out in vitro as 
described by Kuhar in sections 8.1.1 to 8.L9 of Current Protocols in Pharmacology 
25 (1998) John Wiley & Sons, New York, using radiolabeled compounds of the 
invention prepared as described in the preceding Examples. 

Example 14 

Additional Aspects of Preferred Compounds of the Invention 
30 The most preferred compounds of the invention are suitable for pharmaceutical 

use in treating human patients. Accordingly, such preferred compounds are non- 
toxic. They do not exhibit single or multiple dose acute or long-term toxicity. 
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mutagenicity (e.g., as detennined in a bacterial reverse mutation assay sucli as an 
Ames test), teratogenicity, tumorogenicity, or the like, and rarely trigger adverse 
effects (side effects) when administered at therapeutically effective dosages. 

Preferably, administration of such preferred compounds of the invention at 
5 certain doses (i.6., doses yielding therapeutically effective in vivo concentrations or 
preferably doses of 10, SO, 100, ISO, or 200 mg/kg administered paienterally or 
prefrerably orally) does not result in prolongation of heart QT intervals (i.e., as 
determined by electrocardiography, e.g., in guinea pigs, nunipigs or dogs). When 
administered daily for S or preferably ten days, such doses of such preferred 

10 compounds also do not cause liver enlargement resultmg m an increase of liver to 
body weight ratio of more than 100%, preferably not more than 7S% and more 
preferably not more than S0% over matched controls in laboratory rodents (e.g., mice 
or rats). In another aspect such doses of such preferred compounds also preferably do 
not cause liver enlargement resulting in an increase of liver to body weight ratio of 

15 more than S0%, preferably preferably not more dian 2S%, and more preferably not 
more than 10% over matched imtreated controls in dogs or other non-rodent 
manunals. 

In yet another aspect such doses of such preferred compounds also preferably * 
do not promote the release of liver enzymes (e.g-, ALT, IDH, or AST) from, 

20 hepatocytes in vivo. Preferably such doses do not elevate serum levels of such 
enzymes by more than 100%, preferably not by more than 7S% and more preferably 
not by more than S0% over matched untreated controls in laboratory rodents. 
Similarly, concentrations (in culture media or other such solutions that are contacted 
and incubated with cells in vitro) equivalent to two, fold, preferably five-fold, and 

25 most preferably ten-fold the minimum in vivo therapeutic concentration do not cause 
release of any of such liver enzymes from hepatocytes into culture medium in vitro 
above baseline levels seen in media from imtreated cells. 

Because side effects are often due to undesirable receptor activation or 
antagonism, preferred compounds of the invention exert their receptor-modulatory 

30 effects with high selectivity. This means that they do not bind to certain other 
receptors (other than CRF receptors) with high affinity, but rather only bind to, 
activate, or inhibit the activity of such other receptors with affinity constants of 
greater than 100 nanomolar, preferably greato* than 1 micromolar, more preferably 
greater than 10 n[iicromoIar and most preferably greater than 100 micromolar. Such 

-82- 



wo 02/28839 



PCT/USOl/31738 



receptors preferably are selected from the group mcluding ion channel receptors, 
including sodium ion channel receptors, neurotransmitter leceptors such as alpha- and 
beta-adrenergic receptors, muscarinic receptors (particularly ml, m2, and m3 
receptors), dopamine receptors, and metabotrqpic glutamate receptors; and also 
5 include histamine receptors and cytokine receptors, e.g., interleukin receptors, 
particularly lL-8 receptors. The group of other receptors to which preferred 
compounds do not bind with high afGnity also includes GABAa receptors, bioactive 
peptide receptors (including NPY, GLP-1, VIP receptors), neurokinin receptors, 
bradykinin receptors (e.g., BKl receptors and BK2 receptors), neurokinin receptors, 

10 particularly NK-3 receptors, and hormone receptors (including thyrotropin releasing 
hormone receptors and melanocyte-concentrating hormone receptcnrs). Preferably the 
Ki value of a compound of the invention is 100 fold less at CRFl receptors than at any 
other membrane bound receptor. Furthermore, preferred compounds of the invention 
do not exhibit Ki values of less than 4 micromolar at BK-1 receptors, BK-2 receptors, 

15 GABAa receptors, CHJ^-1 receptors, or NK-3 receptors. Radioligand binding assays 
or other types of assays may be used to determine if a compound of the invention 
binds with high affinity to a membrane-bound receptor other than a CRF-1 receptor. 
For example an assay for GLP-1 receptor activation is disclosed in US patent no. 
6,271,241, which is hereby incorporated by reference at columns 23- 24 for its 

20 teachings regarding assays for GLP-1 receptor activation. A radioligand binding assay 
useful for determining the Ki value of a compound at BK-2 receptors is disclosed in 
US patent application 09/540,580, which is hereby incorporated by reference at pages 
47-49 for its teachings regarding assays for BK-2 receptor binding. A radioligand 
binding assay useful for determining the Ki value of a compound at GABAa receptors 

25 is disclosed in US patent application 09/709,887, which is hereby incorporated by 
reference at pages 60-62 for its teachings regarding GABAa receptor binding assays. 

Example 14a 

Absence of Sodium Ion Channel Activity 
30 Preferred compounds of the invention do not exhibit activity as sodium ion 

channel blockers. Sodium channel activity may be measured a standard in vitro 
sodium channel binding assays such as the assay given by Brown et al. (7. Neurosci. 
1986, 2(55, 17995-18004). Preferred compounds of the invention exhibit less than 15 
percent inhibition, and more preferably less than 10 percent inhibition, of sodium 
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channel specific ligand binding when present at a concentration of 4 uM. The sodium 
ion channel specific ligand used may be labeled batrachotoxinin, tetrodotoxin, or 
saxitoxin. Such assays, including die assay of Brown referred to above, are 
performed as a commercial service by CEREP, Inc., Redmond, WA. 
5 Alternatively, sodium ion channel activity may be measured in vivo in an 

assay of anti-epileptic activity. Anti-epilqptic activity of concqpounds may be 
measured by the ability of the compounds to inhibit hind limb extension in the supra 
maximal electro shock model. Male Han Wistar rats (lS0-200mg) are dosed i.p. with 
a suspension of 1 to 20 mg of test compound in 0.25% methylcellulose 2 hours, prior 

10 to test. A visual observation is carried out just prior to testing for the presence of 
ataxia. Using auricular electrodes a current of 200 mA, duration 200 millisec, is 
applied and the presence or absence qf hind limb extension is noted. Preferred 
compounds of the invention do not exhibit significant anti-epileptic activity at the p< 
0.1 level of significance or more preferably at the p< 0.05 level of significance as 

15 measured using a standard parametric assay of statistical significance such as a 
student's T test 

Example 14b 

Microsomal in vitro half-life 

20 Compound half-life values (tia values) may be determined via the followmg 

standard liver microsomal half-life assay. Pooled Human liver microsomes are 
obtained from XenoTech IXC, 3800 Cambridge St. Kansas's aty, Kansas, 66103 
(catalog # H0610). Such liver microsomes may also be obtained from In Vitro 
Technologies, 1450 South Rolling Road, Baltamore, MD 21227, or from Ussue 

25 Transformation Technologies, Edison C(sporate Center, 175 May Street, Suite 600, 
Edison, NJ 08837. Reactions are preformed as follows: 
Reagents: 

Phosphate bujffen 19 mL 0.1 M NaH2P04, 81 mL 0.1 Na2HP04, adjusted to pH 7.4 
witfiH3P04. 

30 CoFactor Mixture : 16.2 mg NADP, 4S.4 mg Glucose-6-phosphate in 4 mL 100 mM 
MgCfe. 

Glucose^nhosphate dehydrogenase: 214.3 ul glucose-6-phosphate dehydrogenase 
suspension (Boehringer-Manheun catalog no. 0737224, distributed by Roche 
Molecular Biochemicals, 9115 Hague Road, P.O. Box 50414, Indianapolis, IN 46250) 
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is diluted into 1285.7 ul distilled water. 

Starting Reaction Mixture : 3 mL CoFactor Mixture, 1.2 mL Glucose-6-phosphate 

dehydrogenase. 

Reaction: 

5 6 test reactions aie prepared, each containing 25 ul microsomes, 5 ul of a 100 

uM solution of test compound, and 399 ul 0.1 M phosphate buffer. A seventh reaction 
is prepared as a positive control containing 25 ul microsomes, 399 ul 0.1 M phosphate 
buffer, and S ul of a 100 uM solution of a compound with known metabolic properties 
(e.g. DIAZEPAM or CLOZEPINE). Reactions are preincubated at 39°C for 10 

10 minutes. 71 ul Starting Reaction Mixture is added to 5 of die 6 test reactions and to 
the positive control, 71 ul 100 mM MgQ2 is added to die sixth test reaction, which is 
used as a negative control. At each time point (0, 1, 3, 5, and 10 minutes) 75 ul of 
each reaction mix is pipetted into a well of a 96-well deep-well plate containing 75 ul 
ice-cold acetonitrile. Samples are vortexed and centrifiiged 10 minutes at 3500 rpm 

15 (Sorval T 6000D centrifuge, HIOOOB rotor). 75 ul of supernatant from each reaction 
is transfixed to a well of a 96-well plate containing 150 ul of a 0.5 uM solution of a 
compound widi a known LCMS profile (internal standard) per well. LCMS analysis 
of each sample is carried out and the amount of unmetabolized test compouiid is 
measured as AUC, compound concentration vs time is plotted, and the tm value of die 

20 test compound is extrapolated. 

Preferred compounds of the invention exhibit in vitro im values of greater than 
10 minutes and less than 4 hours. Most preferred compounds of the invention exhibit 
in vitro im values of between 30 minutes and 1 hour in human liver microsomes. 

25 Example 14c 

MDCK Toxicity Assay 

Compounds causing acute cytotoxicity wiU decrease ATP production by 
Madin Darby canine kidney (MDCK) cells in the following assay. 

MDCK cells, ATCC no. CCL-34 (American Type Culture Collection, 
30 Manassas, VA) are maintained in sterile conditions following the instructions in the 
ATCC production information sheet. The PACKARD, (Meriden, CT) ATP-LITE-M 
Luminescent ATP detection kit, product no. 6016941, allows measurement ATP 
production in MDCK cells. 

Prior to assay 1 ul of test compound or control sample is pipetted into 
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PACKARD (Meriden, CT) clear bottom 96-well plates. Test compounds and control 
samples aie diluted in DMSO to give final concentration in the assay of 10 
micromolar, 100 micromolar, or 200 micromolar. Control samples are drug or other 
compounds having known toxicity properties. 
5 Confluent MDCK cells ate trypsinized, harvested, and diluted to a 

concentration of 0.1 x 10^ cells/ ml with warm (37°C) VITACELL Minimum 
Essential Medium Eagle (ATCC catalog # 30-2003). lOOul of cells in medium is 
pipetted into each of all but five wells of each 96-weU plate. Warm medium without 
cells (lOOul) is pipetted in the remaining five wells of each plate to provide standard 

10 curve control wells. These wells, to which no cells are added, are used to determine 
the standard curve. The plates are then incubated at 3TC under 95% O2, 5% CO2 for 
2 hours with constant shaking. After incubation, 50 ul of mammalian cell lysis 
solution is added per well, the wells are covered with PACKARD TOPSEAL sticks, 
and plates are shaken at approximately 700 rpm on a suitable shaker for 2 minutes. 

15 During the incubation, PACKARD ATP LTTE-M reagents are allowed to 

equilibrate to room tempemture. Once equilibrated the lyopMlized substrate solution 
is reconstituted in 5.5 mis of substrate buffer solution (fiom kit). Lyophilized ATP 
standard solution is reconstituted in deionized water to give a 10 mM stock. For the 
five control wells, 10 ul of serially diluted PACKARD standard is added to each of 

20 the five standard curve control wells to yield a final concentration in each subsequent 
well of 200 nM, 100 nM, 50 nM, 25 nM, and 12.5 nM. 

PACKARD substrate solution (50 ul) is added to all wells. Wells are covered 
witii PACKARD TOPSEAL stickers, and plates are shaken at approximately 700 ipm 
on a suitable shaker for 2 minutes. A white PACKARD sticker is attached to the 

25 bottom of each plate and samples are dark adapted by wrapping plates in foil and 
placing in the dark for 10 minutes. Luminescence is then measured at 22°C using a 
luminescence counter, e.g. PACKARD TOPCOUNT Microplate ScmtiUation and 
Luminescense Counter or TECAN SPECTRAFLUOR PLUS. 

Luminescence values at each drug concentration are compared to the values 

30 computed from the standard curve for that concentration. Preferred test compounds 
exhibit Imninescence values 80 % or more of the standard, or preferably 90 % or more 
of the standard, when a 10 micromolar (uM) concentration of the test compound is 
used. When a 100 uM concentration of the test compound is used, preferred test 
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compounds exhibit luminescence values 50% or more of the standard, or more 
preferably 80% or more of the standard. 
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What is claimed is: 

1 . A compound of the following Fonnula I: 




5 Formula I 

or a phaimaceutically acceptable salt diereof , wherem 

A is nitrogen or optionally substituted CH; 

Ri is hydrogen, optionally substituted alkyl, optionally substituted haloalkoxy, 

optionally substituted haloalkyi, halogpn, hydroxy, cyano, amino, nitro, XRa, 
10 Ci-C2alkyl-XRA, Y or Ci-C2alkyl-Y; 

R2 rq)resents firom 0 to 3 substituents independentiy selected from halogen, hydroxy, 
cyano, amino, optionally substituted aU^l, optionally substituted alkoxy, 
optionally substituted haloalkyi, optionally substituted haloalkoxy, optionally 
substituted hydroxyalkyl, and optionaUy substituted mono- or di-allgrlamino; 
15 R3 represents an optionally substituted eHkyl group; or 

R3 represents a satumted, partially unsaturated, or aromatic ring having from 5 to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms being carbon, which saturated, partially unsaturated, or 
aromatic ring is unsubstituted or substituted; 
20 R4 represents hydrogen or optionally substituted allqrl; 
R5 represents optionally substituted alkyl; or 

R4 and R5 are joined to form a saturated or partially imsaturated ring of from 5 to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; 
25 At represents phenyl or a heteroaryl group of 5 to 7 ring atoms, 0, 1, or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
carbon, Ar is substituted ortho to the point of attachment of Ar in Formula ! by 
R6 and is optionally substituted by 1 or more of R7; 
R6 represents halogen, hydroxy, cyano, amino, XRa, CrC2alkyl-XRA, or Y; 
30 R7 is independentiy selected at each occurrence from hydroxy, cyano, amino, XRa, 
' CrC2alkyl-XRA,andY; 
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X is independently selected at each occurrence jfrom the group consisting of a bond, - 
CH2-, -C3IRb-, -0-. -C(=0)-, -C(=0)0-,-OC(=0)-, -S(0)n-, -NH-, -NRb-, - 
C(=0)NH-, .C(=0)NRb-, -S(0)nNH., ^S(0)J^b-, -NHC(=0)., -NRbC(=0)-, 
.NBS(OV, and-NRBS(0)n-; 
5 Ra and Rb are independently selected at each occurrence from: 

hydrogen, and optionally substituted straight, branched, and cyclic alkyl groups 

containing zero or one ot more double or triple bonds; 
n is independently selected at each occurrence from 0, 1, and 2; and 

Y and Z are independently selected at each occurrence from: saturated, 
10 partially unsaturated, or aromatic rings having from S to 7 ring atoms, 0, 1, or 2 ring 
atoms chosen from oxygen and nitrogen, with remaining ring atoms being carbon, 
which rings are unsubstituted or substituted with one or more substituents 
indq)endently selected from halogen, 0x0, hydroxy, amino, cyano, Ci-Qallsyl, Ci- 
Qalkoxy, Ci-C6alkoxy(Ci-C6alkyl), Ci-Cehaloalkyl, d-Cehaloalkoxy, and mono- or 
15 di-(Ci-C6)allcylamino. 

2. A compound of of the foUowing Formula 11: 




Formula n 

20 or a phannaceutically acceptable salt thereof, whmin 

A is nitrogen, CH, or Ci-Qalkyl; 

Ri is hydrogen, optionally substituted alkyl, optionally substituted haloalkoxy, 

optionally substituted haloallcyl, halogen, hydroxy, cyano, amino, nitre, XRa, 
CrCaalkyl-XRA, Y or CrCzalkyl-Y; 
25 R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
cyano, amino, optionally substituted alkyl, optionally substituted alkoxy, 
optionally substituted haloallq^I, optionally substituted haloalkoxy, optionally 
substituted hydroxyalkyl, and optionally substituted mono- or di-alkylamino; 
R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
30 more substituents independently chosen from halogen, 0x0, hydroxy, cyano. 
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aniino, Ci-Cealkoxy, Cs-CTcycloallcyl, C3-C7cycloalkoxy, Ci-Qhaloalkyl, Ci- 
Cshaloalkoxy, Ci-Qhydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; or 

R3 represents a saturated, partially unsaturated, or aromatic ring having fix>m S to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
5 remaining ring atoms being carbon, which saturated, partially unsaturated, or 

aromatic ring is unsubstituted or substituted with one or more substituents 
independently selected from halogen, 0x0, hydroxy, amino, cyano, XRa, Ci- 
C6aU7l, Ci-Qallq^l substituted by XRa, Ci-Qalkoxy, Q-Cealkoxy substituted 
by XRa, Ci-Cehaloalkyl, Ci-Cehaloalkoxy, mono- or di-(Ci-C6)a]l£yIamino, 
10 andY; 

R4 represents hydrog^ or optionally substituted Q-Q aSkyl; 

Rs represents branched C3-C10 alkyl which is unsubstituted or substituted by 1 to 4 
groups ind^ndendy chosen from hydroxy, cyano, amino, 0x0, XRa, and Y; 
or 

1 5 R4 and Rs are joined to fr)rm a saturated or partially unsaturated ring of from S to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
or partially unsaturated ring is unsubstituted or substituted by 1 to 3 
substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
20 Cealkoxy, Ci-Qalkyl, Ci-Cghaloalkyl, Ci-Cehaloalkoxy, d-Cehydroxyalkyl, 

and mono- or di-(Ci-C6)alkylamino; 

Ar represents phenyl or a heteroaryl group of 3 to 7 ring atoms, 0, 1, or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
carbon, Ar is substituted ortho to the point of attachment of Ar in Formula I by 
25 Rfi and is optionally substituted by 1 or more of R7; 

R6 represents halogen, hydroxy, cyano, amino, XRa, Ci-C2alkyl-XRA, or Y; 

R7 is independentiy selected at each occurrence from hydroxy, cyano, amino, XRa, 
Ci-C2alkyl-XRA, andY; 

X is independentiy selected at each occurrence from the group consisting of a bond, - 
30 CH2-, -CHRb-, "0-, -C(=0)-, -C(=0)0-,-OC(=0)-, -S(0 V, -NH-, -NRb-, - 

C(=0)NH-, -C(=0)NRb-, -S(0)nNH-, -S(0)aNRB-, -NHC(=0>, -NRbC(=0>, 
-NHS(OV, and-NRBS(0)n-; 

Ra and Rb are independentiy selected at each occurrence from: 

hydrogen, and 
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Straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, said straight, 
branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups consisting of 1 
to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
each of which 1 to 8 carbon atoms may be further substituted with one or more 
5 substituent(s) independently selected from oxo, hydroxy, halogen, cyano, 

amino, d-Cealkoxy, -NHCCi-QalkyI), -N(Ci-C6alkyl)(Ci-C6alkyl), - 
NHC(=0)(CrC6alkyl). -N(Ci-C6alkyl)C(=0)(CrC6alkyI), -NHS(0)n(Ci- 
Qalkyl), -S(0)n(Ci.C6alkyl), ^(OyraCCi-Cgalkyl), -S(0)oN(Ci-C6alkyl)(Cr 
QallQrlXandZ; 

10 n is independently selected at each occurrence from 0, 1 , and 2; and 

Y and Z are independently selected at each occurrence from: saturated, partially 
unsaturated, or aromatic rings having fix>m S to 7 ring atoms, 0, 1, or 2 ring 
atoms chosen from oxygen and nitrogen, with remaining ring atoms being 
carbon, which rings are unsubstituted or substituted with one or more 

1 5 substituents indepmdently selected from halogen, oxo, hydroxy, amino, 

cyano, Ci-Qallqrl, Ci-Cealkoxy, Ci-CealkoxyCCi-CealkyI), Ci-Cehaloallqrl, 
Ci-Cehaloalkoxy, and mono- or di-(CrC$)alkylamino. 

3. A compound of the following Formula HL 



20 




Formula in 

or a pharmaceutically acceptable salt thereof, wherein 
A is nitrogen, CH, or C-Ci-Cgalkyl; 

Ri is hydrogen, halogen, hydroxy, cyano, amino, nitro, XRa, Cj-Caalkyl-XRA, Y or 
25 d-Caalkyl-Y; 

R2 represents from 0 to 3 substituents independendy selected from halogen, hydroxy, 
cyano, amino, Ci-Ce alkyl, Ci-Ce alkoxy, CrQ haloalkyl, Ci-Cg haloalkoxy, 
C1-C6 hydroxyalkyl, and Ci-Ce mono- or di-allgrlamino; 
R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
30 more substituents independendy chosen from halogen, 0x0, hydroxy, cyano. 
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amino, Ci-Cealkoxy, Ca-CTCycloalkyl, Cs-CTcycloalkoxy, Ci-Cghaloalkyl, Ci- 
Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci"C6)aIkylainino; or 

R3 represents a saturated, partially unsaturated, or aromatic ring having firom 5 to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
5 remaining ting atoms being carbon, which saturated, partially unsaturated, or 

aromatic ring is unsubstituted or substituted with one or more substiturats 
independently selected from halogen, oxo, hydroxy, amino, cyano, XRa, Q- 
Cealkyl, Ci-Cealkjrl substituted by XRa, CrCealkoxy, Ci-Cealkoxy substituted 
by XRa, Ci-Cfihaloalkyl, Ci-Cehaloalkoxy, mono- or di-(CrC6)alkylamino, 
10 andY; 

R4 represents hydrogen or Ci-Ce allgrl; 

R5 represents branched Ca-Cio alkyl which is unsubstituted or substituted by 1 to 4 
groups independently chosen from hydroxy, cyano, amino, 0x0, XRa> and Y; 
or 

15 R4 and Rs are joined to form a saturated or partially unsaturated ring of from 5 to 8 
ring memb^s, said ring members comprismg 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
or partially imsaturated ring is unsubstituted or substituted by 1 to 3 
substituents independently chosen from halogen, hydroxy, amino, Ci- 
20 Qalkoxy, Ci-Cealkyi, Ci-Cehaloalkyl, Ci-Cehaloalkoxy, Q-Cehydroxyalkyl, 

and mono- or di-(Ci-C6)alkylamino; 

Ar represents phenyl or a heteroaryl group of 5 to 7 ring atoms, 0, 1, or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
carbon, Ar is substituted ortho to the point of attachment of Ar in Formula JR 
25 by R6 and is optionally substituted by 1 or more of R7; 

R6 represents halogen, hydroxy, cyano, amino, XRa, Ci-C2alkyl-XRA, or Y; 

R7 is independently selected at each occurrence from hydroxy, cyano, amino, XRa, 
CrC2allgrl-XRA,andY; 

X is independently selected at each occurrence from the group consisting of a bond, - 
30 CHr, -CHRb-, -0-, -C(=0)-, -C(=0)0-,-OC(=0)-, -S(0)n-, -NH-. -NRb-, - 

C(=0)NH-, -C(=0)NRb-, -S(0)nNH-, -S(0)nNRB-. -NHC(=0)-, -NRbC(=OK 
-NHS(0)n-, and-NRBS(0)nS 

RAand Rb are independently selected at each occurrence from: 

hydrogen, and 
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Straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, said straight, 
branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups consisting of 1 
to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
each of which 1 to 8 carbon atoms may be further substituted with one or more 
5 substituent(s) independently selected from oxo, hydroxy, halogen, cyano, 

amino, Ci-Cealkoxy, -NHCCi-CealkyI), 
-N(CrC6alkyl)(CrC6alkyl), .NHC(=0)(Ci-C6alkyl), -N(Cr 
C6alkyl)C(=0)(Ci-C6alkyl), 

-NHS(0)n(Ci^6alkyl), -S(0)n(Ci-C6alkyl). .S(0)BNH(Ci-C6alkyl), 

10 -S(0)nN(CrCfialkyl)(Ci-C6alkyl), aod Z; 

n is independently selected at each occurrence fixxm 0, 1, and 2; and 

Y and Z are independently selected at each occurrence from: saturated, partially 

unsaturated, or aromatic rings having from 5 to 7 ring atoms, 0, 1, or 2 ring 
atoms chosra from oxygen and nitrogen, with remaining ring atoms being 

1 5 carbon, which rings are unsubstituted or substituted with one or more 

substituents independently selected from halogen, oxo, hydroxy, amino, 
cyano, CpCealkyl, Ci-Cealkoxy, Ci-QalkQxyCCrCeallqrl), Ci-Cyialoallqrl, 
Q-Cehaloalkoxy, and mono- or di-(Ci-C6)aIkylamino. 

20 4. A compound or salt according to Claim 3, wherein A is nitrogen. 



5. A compound or salt according to Claim 4, wherein: 
R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-Caalkyl, Ci-C2alkoxy, Ci-C2haloalkyl, Ci-Cahaloalkoxy, and Ci- 
25 Cahydroxyalkyl. 



6. A compound or salt according to Claim 4, wherein: 
R2 represents from 0 to 3 substituents independenfly selected from halogen, hydroxy, 
Ci-C2alkyl, CrC2alkoxy, Ci-C2haloalkyl, CrC2haloalkoxy, and Cr 
30 C2hydroxyalkyl; 

Ar represents phenyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted ortho to the 
point of attachment in Formula HI by and is optionally substituted by from 
1 to 3 of R7; wherein Re and R7 are as defimed in Claim 2. 
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7. A compound or salt according to Claim 4, wheiein: 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 

Ci-C2alkyl, Ci-Cjalkoxy, CrC2haloalkyl, Ci-C2haloalkoxy, and Ci- 
5 Cyiydroxyalkyl; 

R3 represents a branched C3-C10 aU^I group which is optionally substituted by 1 or 

more substituents independently chosen from hydroxy, amino, Q-Cgalkoxy, 

and mono- or di-(Ci-C6)alkylamino; and 
Ar represents phenyl, pyridyl, pyrimidmyl, thienyl, pynolyl, imidazolyl, pyrazolyl, 
10 thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted orfho to the 

point of attachment in Formula HI by and is optionally substituted by from 

1 to3ofR7. 

8. A compound or salt according to Claim 4, wherein: 

15 R2 Tcptcseats from 0 to 3 substituents independently selected from halogen, hydroxy, 
C]-C2alkyl, Ci-C2alkoxy, Ci-C2haloalkyl,Ci-C2haloalkoxy, andCi- 
C2hydroxyall^l; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or , 
more substituents independently chosen from hydroxy, amino, Ci-C6alkoxy, 
20 and mono- or di-(Ci-C6)al]cylamino; 

R4 represents hydrogen or methyl; 
R5 represents branched C3-C10 alkyl; and 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by Re and is optionally substituted by from 1 to 3 of 
25 R7; wherein R6 and R7 are as defined in Claim 4. 

9. A compound or salt according to Claim 4, wherein: 

R2 represents from 0 to 3 substituents independendy selected from halogen, hydroxy, 
CrC2alkyl, Ci-C2alkoxy, Ci-C2haloalkyl, CrC2haloalkoxy, and Ci- 
30 C2hydroxyaIkyl; 

R3 represents a branched Ca-Cio alkyl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, Ci-Cealkoxy, 
and mono- or di-(Ci-C6)alkylamino; 

R4 represents hydrogen or methyl; 
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Rs represents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by and is optionally substituted by from 1 to 3 of 
R7; wherein: 

5 R({ and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cealkoxy, 

Ci-Cealkyl; Ci-CealkoxyCi-Qalkoxy; C3-C7cycloalkyl, Cs-Cycycloalkoxy, Ci- 
Cshaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C5)aIlc^Iamino. 

10 10. A compound or salt according to Claim 4, wherein: 

R2 r^resents hydrogen; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independendy chosen from hydroxy, amino, Ci-C^alkoxy, 
and memo- or di-(Ci-C6)al]cylamino; 
1 5 R4 represents hydrogen or methyl; 

Rs represents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by R^ and is optionally substituted by from 1 to 3 of 

R7; wherein: 

20 Ra and R7 are as independendy chosen from hydroxy, amino, halogen CpQalkoxy, 

Ci-Cealkyl; Ci-CealkoxyCi-Cealkoxy; Cs-CTcycloalkyl, C3-C7cycloalkoxy, Cr 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cy^ydroxyalkyl, and mono- or di-(Ci- 
C5)al]^lamino. 

25 1 1 . A compound or salt according to Claim 4, wherein: 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
CrC2alkyl, Ci-C2alkoxy, CrC2haloalkyl, Ci-C2haloalkoxy, and Cr 
Qhydroxyalkyl; 

R3 represents phenyl or pyridyl which is optionally substituted by 1 or 2 substituents 
30 independently selected from hydroxy, amino, halogen Ci-Qalkoxy, Ci- 

Cealkyl; Cs-Qcycloalkyl, Cs-Cicycloalkoxy, d-Cehaloalkyl, Cr 
Cghaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci-C6)alkylanMno; and 

Ar represents phenyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, or isoxazolyl, each of which is substituted ortho to the 
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point of attachment in Foimula III by and is optionally substituted by from 
1 toSofR?. 

12. A compound or salt according to Claim 4, wheiein: 

5 R2 lepiesents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-C2alkyl, Ci-Qalkoxy, Ci-C2haloall5yl, Q-Cihaloalkoxy, and Ci- 
C2hydroxyal]grl; 

R3 represents phenyl or pyridyl which is optionally substituted by 1 or 2 substituents 
independently selected from hydroxy, amino, halogen Ci-Cealkoxy, Q- 
1 0 Qalkyl; and mono- or di-(Ci-C6)al]^lamino; 

R4 represents hydrogen or methyl; 
R5 rqpresents branched C3-C10 alkyl; and 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula m by R^ and is optionally substituted by from 1 to 3 of 
15 R7; wherein Rg and R7 are as defined in Claim 2. 

13. A compound or salt according to Claim 4, wherein: 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-Caalkyl, Ci-C2alkoxy, Ci-Cahaloalkyl, Ci-Cihaloalkoxy, and Ci- 
20 C2hydroxyalkyl; 

R3 represents phenyl which is optionally substituted by 1 or 2 substituents 

independently selected from hydroxy, amino, halogen, CrC4alkoxy, and Ci- 
C4alkyl; 

R4 represents hydrogen or methyl; 
25 R5 represents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula m by R6 and is optionally substituted by from 1 to 3 of 

R7; wherein: 

R6 and R7 are as independentiy chosen from hydroxy, amino, halogra Ci-Cgalkoxy, 
30 CpCaalkoxyCrC^oxy; Cs-C/cycloalkyl, C3-C7cycloalkoxy, Ci- 

Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

14. A compound or salt according to Qaim 4, wherein: 
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R2 represents hydrogen; 

R3 rq)resents phenyl which is optionally substituted at the position para to the point of 
attachment of R3 in Formula in by Ci-C^alkoxy or CrC2al]syl; 

R4 represents hydrogen or methyl; 
5 R5 represents branched C3-C10 alkyl; 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula IH by Re and is optionally substituted by from 1 to 3 of 
R7; wherein: 

R6 and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
10 Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, Cs-Cvcycloalkoxy, Q- 

Cehaloalkyl, Q-Cehaloalkoxy, Ci-Qhydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

15. A compound or salt according to Claim 4, wherein: 

15 R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-Cjalkyl, Ci-C2alkoxy, Ci-C2haloalkyl, Ci-C2haloalkoxy, and d- 
C2hydroxyalkyl; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, Ci-Cgalkoxy, 
20 and mono- or di-(Ci-C6)alkylamino; 

R4 and R5 are joined to form a saturated or partially unsaturated ring of from 5 to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
or partially unsaturated ring is unsubstituted or substituted by 1 to 3 
25 substituents independendy chosen from halogen, hydroxy, amino, Ci- 

Qalkoxy, Ci-Cealkyl; Cj-Qhaloalkyl, Ci-Cehaloalkoxy, d-Cehydroxyalkyl, 
and mono- or di-(Ci-C6)alkylamino; 
At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula m by Re and is optionally substituted by from 1 to 3 of 
30 R7. 

16. A compound or salt according to Claim 4, wherein: 
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R2 represents from 0 to 3 substituents independentiiy selected from halogen, hydroxy, 
CrC2alkyl, Ci-Qsalkoxy, CpCahaloalkyl, CrC2haloalkoxy, and Cr 
C2hydroxyalkyl; 

R3 represents a branched C3-C10 alkyl group which is cqptionally substituted by 1 or 
5 more substituents indepradently chosen from hydroxy, anoino, Ci-Qalkoxy, 

and mono- or di-(Ci-C6)alkylamino; 
R4 and Rs are joined to fonn a saturated ring of from S to 8 ring members, said ring 
members comprising 0 or 1 additional nitrogen atom, with remaining ring 
members bemg carbon; said saturated ring is unsubstituted or substituted by 1 
10 to 3 substituents independently chosen from halogen, hydroxy, amino, Ci- 

C2alkoxy, Ci-C2alkyl; Ci-C2haloal]cyl, Ci-C2haloalkoxy, and mono- or di-(Cr 
Cyalkylamino; 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula IH by Re and is optionally substituted by from 1 to 3 of 
15 R7; wherein: 

R6 and R7 are as independently chosen from hydroxy, amino, halogen Ci-Csalkoxy, 

Ci-Cealkyl; Ci-CealkoxyCi-Cealkoxy; Ca-Cycycloalkyl, Ca-Cvcycloalkoxy, Q- 
Cehaloalkyl, Ci-Cshaloalkoxy, Ci-Cahydroxyalk/l, andmono- or di-(Ci- 
C6)alkylamino. 

20 

17. A compound or salt according to Claim 4, wherein: 
R2 represents hydrogen; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, Ci-Cealkoxy, 

25 and mono- or di-(Ci-C6)alkylamino; 

R4 and R5 are joined to form a saturated ring of from 5 to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independently chosen from halogen, methyl, and methoxy; 

30 Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by Ra and is optionally substituted by from 1 to 3 of 
R7; wherein: 

R^ and R7 are as independently chosen from hydroxy, amino, halogen CpCealkoxy, 
Ci.Qalkyl; Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci- 
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Cghaloalkyl, Ci-Qhaloalkoxy, Ci-CghydroxyaUg^l, and mono- or di-(Cr 
C6)alkylaniino. 

18. A compound or salt according to Claim 4, wherein: 

R2 represents from 0 to 3 substitnents independently selected from halogpn, hydroxy, 
Ci-Caallgrl, Ci-Caalkoxy, Ci-Czhaloalkyl, Q-Cihaloalkoxy, and Q- 
C2hydroxyalkyl; 

R3 represents phenyl or pyridyl which is q>tionally substituted by 1 or 2 substituents 
independently selected from hydroxy, amino, halogen Ci-Cealkoxy, Ci- 
CeaUsyl; and mono- or di-(Ci-C6)alkylamino; 

R4 and Rs are joined to form a saturated or partially unsaturated ling of from S to 8 
ring members, said ring members comprising 0 or 1 additional nitrogen atom, 
0 or 1 oxygen atom, with remaining ring members being carbon; said saturated 
or partially unsaturated ring is unsubstituted or substituted by 1 to 3 
substituents independ^tly chosen from halogen, hydroxy, amino, Cr 
Cealkoxy, Ci-Ceall^l; Ci-Cehaloalkyl, Q-Cehaloalkoxy, Ci-Cshydroxyalkyl, 
and mono- or di-(Ci-C6)alkylamino; and 

At represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by and is optionally substituted by from 1 to 3 of 
R7; wherein Rfi and R7 are as defined in Claim 4. 

19. A compound or salt according to Qaim 4, wherein: 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
Ci-Caalkyl, CrC2alkoxy, Ci-Cahaloalkyl, Ci-Czhaloalkoxy, and Cr 
Cihydroxyalkyl; 

R3 represents phenyl which is optionally substituted by 1 or 2 substituents 

independently selected from hydroxy, amino, halogen, Ci-C4alkoxy, and Ci- 
C4alkyl; 

R4 and R5 are joined to form a saturated ring of from S to 8 ring members, said ring 
members comprising 0 or 1 additional nitrogen atom, with remaining ring 
members being carbon; said saturated ring is unsubstituted or substituted by 1 
to 3 substituents independentiy chosen from halogen, hydroxy, amino, Ci- 
Czalkoxy, Ci-C2alkyl; Ci-C2haloalkyl, Ci-C2haloalkoxy, and mono- or di-(Ci- 
C2)aI]cylamino; 
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At represents phenyl or pyridyl, each of which is substituted oitho to the point of 

attachment in Formula m by and is optionally substituted by from 1 to 3 of 
R7; wherein: 

and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
5 Ci-CealkoxyCi-C^all^oxy; C3-C7cycloalkyl, Ca-CTcycloalkoxy, Q- 

Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)aIkylamino. 



20. A compound or salt according to Claim 4, whmin: 
10 R2 r^esents hydrogen; 

R3 represents phenyl which is optionally substituted at the positipn para to the point of 

attachment of R3 in Formula m by Ci-C2alkoxy or Ci-C2alkyl; 
R4 and Rs are joined to form a saturated ring of from S to 7 ringmembm, said ring 

members comprising 1 nitrogen atom, with remaining ring members being 
15 carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 

independently chosen from halogen, methyl, and methoxy; 
Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 

attachment in Formula HI by R^ and is optionally substituted by from 1 to 3 of 

R7; wherein: 

20 Re and R7 are as independently chosen from hydroxy, amino, halogen Ci-Cealkoxy, 
Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci- 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 



25 21 . A compound or salt according to claim 4, wherein 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 5 R7; 
or 

Ri represents Ci-C2allcyl-Y, amino, mono or di(Ci-C6allq^l)amino, mono or di(Cr 
Cealkyyamino-CrCealkyl each of which may be optionally substituted with 
30 one or two Ci-Cfialkyi, Ci-Qalkoxy, Ci-CsalkoxyCi-Cealkyl, hydroxy or 

amino; and 

Y is selected from saturated, partially unsaturated, or aromatic rings having from 5 to 
7 ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
remaining ring atoms bemg carbon, which rings are unsubstituted or 
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substituted with one or more substituents independently selected from 
halogen, oxo, hydroxy, amino, cyano, Ci-Cealkyl, Ci-Cealkoxy, Ci- 
C6alkoxy(CrC6alkyl), Ci-Cshaloalkyl, Ci-Cahaloalkoxy, and mono- or di- 
(Ci-C6)alkylamino. 

5 

22. A compound or salt according to claim 4, wherein 

Ri lepresents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-Caalkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Ci- 
1 0 C6allgrl)amino-Ci-C4alkyl each of which may be optionally substituted with 

one or two Ci-Cgalkyl, Ci-Cealkoxy, Ci-CealkoxyCi-Cealkyl, hydroxy or 
amino; 

R3 represents phenyl, which is optionally substituted by 1 or 2 substituents 

independently, selected from hydroxy, amino, Q-Qalkyl, and Ci-C4alkoxy; 
15 Rs represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independentiy chosen from hydroxy, amino, Ci-Cealkoxy, 
and mono- or di-(Ci-C6)alkylamino; and 
Ar represents phenyl or pyridyl, each of whidh is substituted ortho to the pomt of . 

attachment in Formula m by Re and is optionally substituted by from 1 to 3 of 
20 R7; wherein: 

Re and R7 are as independentiy chosen from hydroxy, amino, halogen Ci-Cealkoxy, 

d-Cealkyl; Ci-CealkoxyCi-Cealkoxy; C3-C7cycloalkyl, C3-C7cycloalkoxy, Ci- 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

25 

23. A compound or salt according to claim 4, wherein 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-C2alkyl-Y, amino, mono or di(Ci-C6alkyl)amino, mono or di(Cr 
30 C6alkyl)amino-Ci-C4alkyl each of which may be optionally substituted with 

one or two Ci-Cealkyl, Ci-Cealkoxy, Ci-CealkoxyCi-Cealkyl, hydroxy or 
amino; 

R3 represents phenyl, which is optionally substituted by 1 or 2 substituents 

independentiy, selected from hydroxy, amino, Ci-C4alkyl, and Ci-C4alkoxy; 
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R4 and R5 are joined to fonn a saturated ring of from 5 to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independently chosen from halogen, methyl, and metfaoxy; and 

Ar represents phenyl or pyridyl, each of which is substituted ortho to the point of 
attachment in Formulae m by R6 and is optionally substituted by from 1 to 3 
of R7; wherein: 

R6 and R7 are as independently chosen from hydroxy, amino, halogen CrQsalkoxy, 
Ci-Cealkyl; Ci-QalkoxyCi-Qalkoxy; Cs-CTcycloalkyl, Cs-CTcycloalkoxy, Ci- 
Cehaloalkyl, d-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

24. A compound or salt according to claim 4, wherein 

Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R7; 
or 

Ri represents Ci-Czalkyl-Y, amino, mono or di(Ci-C6alkyl)aniino, mono ^ 

C6allqrl)aimno-CrC4alkyl each of which may be optionally substituted with 
one or two Ci-Cealkyl, Ci-Cgalkoxy, CrCgalkoxyCi-Cealkyl, hydroxy or 
amino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 

more substituents independently chosen from hydroxy, amino, CrCe^oxy, 

and mono- or di-(Ci'-C6)alkylamino; 
R5 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 

more substituents independently chosen from hydroxy, amino, Ci-Cealkoxy, 

and mono- or di-(Ci-C6)alkylamino; and 
Ar represents phenyl or pyridyl, each of which is substituted ortho to tiie point of 

attachment in Formula m by R6 and is optionally substituted by from 1 to 3 of 

R7; wherein: 

Rfi and R7 are as independently chosen from hydroxy, anoino, halogen CrQalkoxy, 
Ci-Cealkyl; Ci-CealkoxyCi-Qalkoxy; C3-C7cycloalkyl, Ca-CTcycloalkoxy, Ci- 
Cehaloalkyl, Ci-Cghaloalkoxy, CpCehydroxyalkyl, and mono- or di-.(Ci- 
C6)alkylamino. 

25. A compound or salt according to claim 4, wherein 
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Ri represents phenyl or pyridyl each of which is optionally substituted with 1 to 3 R?; 
or 

Ri rqpresents Ci-C2alkyl-Y, amino, mono or di(Ci-C6alkyl)aniino, mono or di(Ci- 
C6aU^l)ainino-Ci-C4alkyl each of which may be optionally substituted with 



amino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independently chosen from hydroxy, amino, Ci-C6alkoxy, 
and mono- or di-(Ci-C6)alkylamino; 

10 R4andR5arejoinedtofQrmasaturatedrmgof£rom5 to 7 ring members, said ring 
members comprising 1 nitrogen atom, with remaining ring members being 
carbon; said saturated ring is unsubstituted or substituted by 1 to 3 substituents 
independently chosen from halo^n, methyl, and methoxy ; and 
At represents phenyl or pyridyl, each of which is substituted ordio to the point of 

1 5 attachment in Formula IH by R^ and is optionally substituted by from 1 to 3 of 

R7; wherein: 

R6 and R7 are as independently chosen from hydroxy, amino, halogra Q-Cealkoxy, 

Ci-Cealkyl; CrCealkoxyCrQalkoxy; Cs-Cvcycloalkyl, Ca-Cjcycloalkoxy, Cr 
Cehaloalkyl, Ci-Cghaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
20 C5)aU7lamino. 



A is nitrogen, CH, or C-CpQall^l; 

Ri is hydrogen, halogen, hydroxy, cyano, amino, nitro, XRa, Ci-C2alkyl-XRA, Y or 
Ci-Czalkyl-Y; 



5 



one or two Ci-Cealkyl, Ci-Cealkoxy, Ci-QalkoxyCi-Qalkyl, hydroxy or 




25 



Formula IV 

or a pharmaceutically accq>table salt thereof, wherein 
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R2 represents from 0 to 3 substitaents independently selected from halogen, hydroxy, 
cyano, amino, Cj-Cealkyl, Ci-Cealkoxy, Ci-Qhaloalkyl, Ci-Qhaloalkoxy, d- 
Cyiydroxyallq^l, and mono- or di-(Ci-C6)alkylamino; 
R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
5 more substituents independently chosen from halogen, 0x0, hydroxy, cyano, 

ammo, Ci-Cgalkoxy, Ca-Cvcycloallqrl, Ca-Cvcycloalkoxy, Ci-Cehaloalkyl, Ci- 
Cshaloalkoxy, Q-Cghydroxyalkyl, and mono- or di-(Ci-C6)allcylamino; or 
R3 represents a saturated, partially unsaturated, or aromatic ring having from S to 7 
ring atoms, 0, 1, or 2 ring atoms chosen from oxygen and nitrogen, with 
1 0 remaining ring atoms being carbon, which saturated, partially unsaturated, or 

aromatic ring is unsubstituted or substituted with one or more substituents 
independently selected from halogen, 0x0, hydroxy, amino, cyano, XRa, Cr 
Ce^h Ci-Qalkyl substituted by XRa, Ci-Cealkoxy, Ci-Cealkoxy substituted 
byXRA,Ci"C6haloalkyl,Ci"C6haloalkoxy, mono- or di-(Ci-C6)allqrlamino, 
15 andY; 

Ar represents phenyl or a heteroaiyl groi^) of 5 to 7 ring atoms, 0, 1, or 2 ring atoms 
chosen from oxygen, nitrogen, and sulfur, with remaining ring atoms being 
carbon, Ar is substituted ortho to the point of attachment of Ar in Formula IV 
by Re and is optionally substituted by 1 or more of R7; 
20 R6 represents halogen, hydroxy, cyano, amino, XRa, Ci-C2allqrl-XRA, or Y; 

R7 is independently selected at each occurrence from hydroxy, cyano, amino, XRa» 
Ci-C2alkyl-XRA,andY; 

X is independently selected at each occurrence from the group consisting of a bond, - 
CH2-, -CHRb-, -0-, -C(=0)., -C(=0)0-.-OC(=OK -S(0)n-, -NH-, -NRb-, - 
25 C(=0)NH-, -C(=0)NRb-, -S(0)nNH., -S(0)aNRB-, -NHC(=0>, -NRbC(=OK 

-NHS(OV, and-.NRBS(0)n-; 

Ra and Rb are independently selected at each occurrence from: 

hydrogen, and 

straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, said straight, 
30 branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups consisting of 1 

to 8 carbon atoms, and containing zero or one or more double or triple bonds, 
each of which 1 to 8 carbon atoms may be further substituted with one or more 
substituent(s) independently selected from 0x0, hydroxy, halogen, cyano, 
amino, Q-Qalkoxy, -NHCQ-Cealkyl), -NCCrCaalkylXCi-Cealkyl), - 
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NHC(=0)(Ci-C6alkyl), .N(Ci-C6alkyl)C(=0)(Ci-C6alkyl), -NHS(0)n(Cr 
Cgalkyl), -S(0)n(Ci^alkyl). -S(0)jra(CrCeialkyl), -SCOJ^CCrQalkylXQ- 
C6alkyl),andZ; 

m is selected from 0, 1, 2» and 3; 
5 n is independently selected at each occurrence from 0, 1, and 2; and 

Y and Z axe independently selected at each occurrence from: saturated, partially 

unsaturated, or aromatic rings having from 5 to 7 ring atoms, 0, 1, or 2 ring 
atoms chosen from oxygen and nitrogen, with remaining ring atoms being 
carbon, which rings are unsubstituted or substituted with one or more 
1 0 substituents independently selected from halogen, oxo, hydroxy, amino, 

cyano, Ci-Qalkyl, Ci-Qalkoxy, Ci-CealkoxyCCi-Qalkyl), Ci-Cehaloalkyl, 
Ci-Cahaloalkoxy, and mono- or di-(Ci-C6)alkylamino. 



27. A compound accordmg to claim 26 of the fr)llowing Formula V: 




Formula V 

or a phaimaceutically acceptable salt thereof, wherem 
Ri is hydrogen, hydroxy, amino, halogen, Ci-Cealkoxy, Ci-C6alkyl> Ci-CsalkoxyCi- 

Cealkoxy, C3-C7cycloalkyl, Ca-CTcycloalkoxy, Ci-Cehaloalkyl, Ci- 
20 Cyialoalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 

R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 

cyano, amino, Ci-C2alkyl, Ci-C2alkoxy, Ci-C2haloalkyl, Ci-Cyialoalkoxy, 

and mono- or di-(Ci-C2)alkylamino; 
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Re, R7, and R7' are as independently chosen from hydroxy, amino, halogen Ci- 

Cealkoxy, Ci-QalkoxyCi-Cealkoxy; Ca-CTcycloalkyl, Cs-Cvcycloalkoxy, Ci- 
Cehaloalkyl, Ci-Cehaloalkoxy, Ci-Cehydroxyall^l, and mono- or di-(Cr 
Q)al]grlamino; 
5 m is 0 or 1; and 

W is methyl, ethyl, methoxy, or ethoxy. 

28. A compound of Formula VL 




10 Formula VI 

or a pharmaceutically acceptable salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, Ci-Cgalkoxy, Ci-Qalkyl, Ci-CealkoxyCi- 
Cealkoxy, Ca-Cvcycloalkyl, Cs-Cvcycloalkoxy, Ci-Cehaloalkyl, Ci- 
Cehaloalkoxy, Ci-Cyiydroxyalkyl, and mono- or di-(Ci-C6)aIkylamino; 
15 R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
cyano, amino, Ci-C2alkyl, Ci-C2alkoxy, Ci-C2haloallq^l, Ci-C2haIoalkoxy, and 
mono- or di-(CrC2)alkylamino; 

R4 is hydrogen or methyl; 

R5 represents branched C3-C10 alkyl; 
20 R^, R7, and R7* are as independently chosen from hydroxy, amino, halogen Ci- 

Cealkoxy, CrQalkoxyCi-Cealkoxy; Ca-CTcycloalkyl, C3-C7cycloalkoxy, Ci- 
Cehaloalkyl, Ci-Qhaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino; and 

W is mefliyl, methoxy, ethyl or ethoxy. 
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29. A compound of the following Formula YII: 




"7 

Formula Vn 

5 or a phannaceutically acceptable salt thereof, wherein 

Ri is hydrogen, hydroxy, amino, halogen, Q-Cealkoxy, Ci-Cealkyl, Ci-QalkoxyCi- 

Cgalkoxy, Ca-CTcycloalkyl, Cs-CTcycloalkoxy, d-Cyialoalkyl, d- 

Cabaloalkoxy, Q-Cshydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 
R2 represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
10 cyano, amino, Ci-<:2alkyl, CrC2alkoxy, CrC2haloalkyl, d-Cyialoalkoxy, and 

mono- or di-(Ci-C2)aIkylamino; 
R3 represents a branched Ca-Cio alkyl group which is optionally substituted by 1 or 

more substituents independently chosen from hydroxy, amino, Ci-CeaU^oxy, 

and mono- or di-(Ci-C6)all^lamino; 
15 Rfi, R7, and Rf' are as independently chosen from hydroxy, amino, halogen Ci- 

Qalkoxy, Ci-CealkoxyCi-Qalkoxy; Ca-Cvcycloalkyl, Ca-Cvcycloalkoxy, d- 

Cehaloalkyl, CpCehaloalkoxy, CpCehydroxyalkyl, and mono- or di-(Ci- 

C6)alkylamino; and 
m is 0 or 1. 

20 
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30. A compound of Formula Vn 




Formula Vn 

or a pharmaceutically acceptable salt thereof, wherein 
5 Ri is hydrogen, hydroxy, amino, halogen, Ci-Cealkoxy, Ci-Qalkyl, Ci-CealkoxyCi- 
Cealkoxy, Ca-Cvcycloalkyl, Ca-Cvcycloalkoxy, Ci-Cehaloalkyi, Ci- 
Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci-C6)alkylamino; 
Ra represents from 0 to 3 substituents independently selected from halogen, hydroxy, 
cyano, amino, CrC2alkyl, Ci-C2alkoxy, Ci-Cahaloalkyl, Ci-Cyialoalkoxy, and 
1 0 mono- or di-(Ci-C2)alkylamino; 

R3 represents a branched C3-C10 alkyl group which is optionally substituted by 1 or 
more substituents independently chosen jfrom hydroxy, amino, Ci-Qalkoxy, 
and mono- or di-(Ci-C6)a]kyIamino; 
R4 is hydrogen or methyl; 
15 Rs represents branched C3-C10 alkyl; and 

R6, R7, and R7* are as independently chosen £rom hydroxy, amino, halogen Ci- 

Cfialkoxy, CrC6alkoxyCrC6alkoxy; Ca-CTcycloalkyl, Ca-CTcycloalkoxy, Ci- 
Cehaloalkyl, Q-Cehaloalkoxy, Ci-Cehydroxyalkyl, and mono- or di-(Ci- 
C6)alkylamino. 

20 

31. A compound or salt according to Claim 3 wherein, in a standard in 
vitro CRF recq)tor binding assay the compound exhibits an IC50 value for CRF 
receptors of less than or equal to 1 micromolar. 

25 32. A compound or salt according to Claim 3 wherein, in a standard in 

vitro CRF receptor binding assay the compound exhibits an IC50 value for CRF 
receptors of less than or equal to 100 nanomolar. 
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33. A compound or salt according to Claim 3 wherein, in a standard in 
vitro CRF receptor binding assay, the compound exhibits an IC50 value for CRF 
receptors of less than or equal to 10 nanomolar. 

5 

34. A method for treating an anxiety disorder, a stress-related disorder, or 
an eating disorder, comprising administering to a patient in need of such treatment a 
therapeutically effective amount of a compound or salt according to Claim 3. 

10 35. A method for treating an depression or bipolar disorder, comprising 

administering to a patient in need of such treatment a therapeutically effective amount 
of a compound or salt according to Claim 3. 

36. A method for treating anorexia nervosa, bulimia nervosa, or obesity, 
1 5 comprising administering to a patient in need of such treatment a therapeutically 
effective amount of a compound or salt according to Claim 3. 



37. A pharmaceutical composition comprising a pharmaceutically 
acceptable carrier and a compound or salt of Qaim 3. 

20 

38. A package comprising a pharmaceutical composition of claim 37 m a 
container and further comprising indicia comprising at least one of: 

instructions for using the composition to treat a patient suffering from an 
anxiety disorder, or 

25 instructions for using the composition to treat a patient suffoing from a stress- 

related disord^, or 

mstructions for using die composition to treat a patient suffermg frc»n an 
eating disorder. 

30 39. A package comprising a pharmaceutical composition of claun 37 in a 

container and further comprising indicia comprising at least one of: instructions for 
using the composition to treat a patient suffering from dqnression or instmctions for 
using the composition to treat a patient suffering from a bipolar disorder. 
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40. A method for demonstrating the presence of CRF 1 receptors in cell or 
tissue samples, said method comprising: 

preparing a plurality of matched cell or tissue samples, 

preparing at least one control sample by contacting under conditions that 
5 permit binding of CRF to CRF 1 receptors within cell and tissue samples at least one 
of the matehed cell or tissue samples with a control solution comprising a detectably- 
labeled preparation of a selected compound or salt of Claim 3 at a first measured 
molar concentration, said control solution further comprising an unlabelled 
preparation of the selected compound or salt at a second measured molar 
10 concentration, which second measured concentration is greater than said first 
measured concentration, 

preparing at least one experimental sample by contacting under conditions that 
permit binding of CRF to CRF 1 receptors within cell and tissue samples at least one 
of the matched cell or tissue samples with an experimental solution comprising the 
15 detectably-Iabeled preparation of the selected compound or salt at the first measured 
molar concentration, said experimental solution not further comprising an unlabelled 
preparation of any compound or salt of Claim 3 at a concentration greater than or 
equal to said first measured concentration; 

washing the at least one control sample to remove unbound selected 
20 compound or salt to produce at least one washed control sample; 

washing the at least one experimental sample to remove unbound selected 
compound or salt to produce at least one washed experimental sample; 

measuring the amount of detectable label of any remaining bound detectably- 
Iabeled selected compound or salt in the at least one washed control sample; 
25 measuring the amount detectable label of any remaining bound detectably- 

Iabeled selected compound or salt in the at least one washed experimental sample; 

comparing the amount of detectable label measured in each of the at least one 
washed experimental sample to the amount of detectable label measured in each of 
the at least one washed control sample 
30 wherein, a comparison that indicates the detection of a greater amount of 

detectable label in the at least one washed experimental sample than is detected in any 
of the at least one washed control samples demonstrates the presence of CRF 1 
receptors in that experimental sample. 
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41 . The method of Claim 40 wherein the compound is radiolabeled. 

42. The method of Claim 41 wherein the detection is accomplished using 
autoradiography. 

5 

43. A method of inhibiting the bmding of CRF to a CRFl Receptor, which 
method comprises: 

contacting a solution comprising CRF and a compound or salt of claim 3 with 
a ceU expressing the CRF receptor, wherein the compound or salt is present in the 
1 0 solution at a concentration sufficient to inhibit in vitro CRF binding to 1MR32 cells. 

44. A method for altering the signal-transducing activity of CRF 1 receptors, 
said method comprising contacting cells expressing such receptors with a solution 
comprising a compound according to Claim 3 at a concentration sufficient to 

15 detectably alter the electrophysiology of the cell, wherein a detectable alteration of the 
electrophysiology of the cell indicates an alteration of the signal-transducing activity 
of CRF 1 receptors. 
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